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Sanxtarg ^mixiuit ai (Srtat §rxlaitt. 



POBMATIOK or THJfi IfSTITUTB. 

The increasinej importance attached to Sanitniy Science and the 
recop;ni8ed position it was assumins: in the public mind, appeared to 
the promoters of the Sanitary Institute fully to justify the formation 
of a National Society, the object of which should be to devote it«elf 
excltuiveh/ to the advancement of all subjects bearinij; upon Public 
Health. In fiirtberance of the obiect, a meetinsr was held at St. 
James's Hall, on the 13th of July, 1876, at which His G^race the Duke 
of Northumberland presided, when it was unanimously resolved : — 

Pirst — " That in the opinion of this meeting: the sanitary condition 
of this country is still very unsatisfactory, and that further le^slation 
is necessary with a view to its improvement ; and that for the purpose 
of collecting: and imparting: information upon all matters connected 
with the subiect of • Public Health ' a Society be now formed, to be 
styled * The Sanitary Institute of Great Britain.' " 

Second — "That the gentlemen whose names are appended be 
requested to act as a Committee (with power to add to their number) 
for the purpose of carrying: out the previous resolution and of report- 
ing to an adjourned public meeting to be held during the second woek 
in October next.*** 

The Committee appointed to report upon the subject considered it 
would add enf^atly to the usefulness of the Institute if Mayors of 
Boroughs, Chairmen of Local Boards, Sanitary Authorities, Medical 
Officers of Health, and all who have to administer the Public Health 
Acts, would associato themselves with the Institute, either in their 
individual or corporate capacity, and take part in its proceedings. By 
thus bringing their united knowledge and experience to bear upon 
Sanitary matters, the laws relating to the same would become better 
known and be more efficiently administered. 

Basis of thb Cosbtitxjtiov of thb Ikstittttb. 

Seotiok I. 

Charter of Incorporation^ Membership^ and Government of the 

Institute, 

As soon as practicable a Charter of Incorporation shall be obtained, 
as it will facilitate some portions of the work of the Institute, more 
especially the examinations as set forth in Section II. Until a Charter 

* An adjourned public meeting was held on the 14th of March. 1877, when 
the report was unanimously adopted and a Council subsequently appointed 
to carry it into effect 
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is obtained, the examinations shall be continued as heretofore, and a 
Register of persons certificated as competent to act as Local Surveyors 
and Inspectors of Nuisances shall be formed. 

The Institute shall consist of Fellows, Members, Associates, and 
Subscribers. 

Fellows shall be elected by ballot by the Council, and shall include 
scientific men of eminence, persons of distinction as Legislators or 
Administrators, and others, who have done noteworthy Sanitary work. 

Fellows are only elected from among the Members, and they must 
have been Members for at least one year before they are eligible for 
election as Fellows. 

All Fellows shall pay a fee of Ten Guineas on taking up the 
Fellowship, and such tee shall entitle the Fellow to all the privileges 
and advantages of the Institute for life without further payment. 

Any person proposed by three Fellows or Members, shall be eligible 
for election as a Member of the Institute. 

Members shall be elected by ballot by the Council, and shall be 
eligible to serve on the Council, and to vote at all Elections and Meet- 
ings of the Institute. The admission Fee payable by a Member shall 
be Three Guineas, and the Annual Subscription Two Guineas. 

Medical Officers of Health and Medical Men holding Certificates 
in Sanitary Science from any University or Medical Corporation 
shall be entitled to be enrolled as Members of the Institute without 
Admission Fee. 

Members desirous of becoming Life Members may do so on payment 
of Ten Guineas in lieu of the Annual Subscription. 

All persons who have passed the Examination and received the 
Certificate for Local Surveyor from the Institute, shall, by virtue of 
having so passed, become Members of the Institute upon the payment 
of Five Guineas (without Annual Subscription), in addition to the fee 
paid for the Examination. 

Any one proposed by two persons, either Fellows, Members, or 
Associates oi the Institute, shall be eligible to be elected as an Asso- 
ciate of the Institute, the election to be by ballot by the Council. The 
Admission Fee payable by Associates shall be Two Guineas, and the 
Annual Subscription One Guinea. 

All persons who have passed the Examination and received the 
Certificate for Inspector of Nuisances from the Institute, shall, by 
virtue of having so passed, become Associates of the Institute upon 
the payment of Three Guineas (without Annual Subscription), in 
addition to the fee paid for the Examination. 

Persons of either sex, interested in the advancement of Sanitary 
Science, shall be entitled to be enrolled as subscribers on payment of 
One Guiuea annually. 

Donors of Ten Guineas and upwards shall be entitled to be enrolled 
as '* Life Subscribers," with all the privileges and advantages of Annual 
Subscribers without further payment. 

Fellows, Members, Associates, and Subscribers shall be entitled to 
attend and to take part in the di^cussions at all meetings and 
Congresses of the Institute, and shall have free admission to any 
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ConTersazione given bj the Institute and Exhibitions of Sanitaiy 
Appliances held in connection with the Institute as long as thej 
continue to pay their Subscription. 

Holders of Half-Guinea Congress Tickets are entitled to the use of 
the Beception Boom in the town of meeting, to admission to the 
Presidential and other Addresses, to all the Meetings, to the Exhi- 
bition of the Institute, and to any Conversazione given by the Institute. 

The Institute shall be governed by a President, Vice-Presidents, 
and a Council of Twenty-four, consisting of Fellows and Members oi 
the Institute, of whom not less than two-thirds shall be Fellows. 
The Council shall be chosen by the Fellows and Members. One-fourth 
of the Council shall retire annually, and shall not be eligible for re- 
election for one year. 

The first President of the Institute shall be His Grace the Duke 
of Northumberland. Futiu^ Presidents and Vice-Presidents shall be 
elected by the Council. The Council shall have the power of electing 
Honorary Members of the Institute, Honorary Foreign Associates, 
and Corresponding Members of the Council. 



SECTioir II. 

Objects of the Institute. 

To devote itself to the advancement of Sanitary Science and the 
diffusion of knowledge relating thereto. 

To examine and to grant Certificates of Competence to Local 
Surveyors and Inspectors of Nuisances, and to persons desirous of 
becoming such or of obtaining the Certificate. The Examinations 
shall be held at such times and in such places as the Council may 
direct, 

A Board of Examiners shall be appointed by the Council ; such 
Board shall consist of gentlemen representing Medical, Chemical, 
and Sanitary Science, Engineering, Architecture, and Sanitary Juris- 
prudence. 

The Examination for Local Surveyors shall include a competent 
knowledge of the Statute relating to Sanitary Authorities, of Sanitary 
Science and Construction, and of Engineering. 

The Examination for Inspectors of Nuisances shall comprise the 
elements of Sanitary Science, together with Sanitary Construction 
and the Statutes relating to the prevention of disease and the sup- 
pression of nuisances injurious to health. 

Fees shall be charged for the Examinations, and a Certificate of 
Competence, signed by the Examiners, shall be granted to successful 
candidates, entitling them to be designated as '* Certificated by the 
Sanitary Institute of Great Britain." 

A Congress shaU be held by the Institute for the consideration of 
Bubjects relating to Hygiene at such times and places as the Council 
may direct. 



16 

Exhibitions of Sanitary Apparatus and Appliances shall be held 
from time to time as the Council may direct. 

Pellows, Members, Associates, and Subscribers shall have the right 
of Free Admission to the Exhibitions of the Institute whenever thej 
are open. All fees payable by Exhibitors and the Public shall be 
fixed by the Council and belong to the Institute. 

A Catalogue shall be published under the direction of the Council 
as a permanent record of the Exhibitions. 

The Institute shall take such steps as may be within its power to 
obtain a complete registration of sickness, especially of preventable 
diseases. 

The Institute shall endeavour to secure the services of medical 
men and others specially qualified to give lectures on subjects relating 
to the prevention and spread of disease. 

The Institute shall encourage the formation of classes for technical 
instruction in Sanitary Science in such a way as may seem advisable 
to the Council. 

A Library shall be formed in connection with the Institute. 
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ANNUAL REPORT OF THE COUNCIL 

FOB 1884-5. 



SnroB the establishment of the Institute in 1876, Sanitary Science 
has been making steady and, latterly, rapid strides; and is now 
generally recognized as one of the most important subjects of the day. 
The Council cannot but feel that this is in a measure due to the 
efforts made by the Sanitary Institute and kindred societies to 
awaken public interest, and diffuse Sanitary knowledge throughout 
the country. The gigantic scale of the International Health Ex- 
hibition last year is a standing proof of the rapid progress of this 
comparatively new science. 

This is the Eighth Beport that the Goundl hare had the pleasure 
of laying before the members, and it is with much satisfaction they 
note that the Institute is keeping pace with the Science which it is, 
and has been, so instrumental in promoting. 

A comparison of the cash statement with the similar ones made in 
previous years, shows a very considerable increase in the regular 
income of the Institute from Fees and Subscriptions. The ex- 
penditure, although necessarily increasing with the growth of the 
Institute, has not increased in the same proportion, and the Council 
have consequently been able to make a vote towards the completion 
of the yaluable experiments which are being carried out by the Cowl 
Committee. These experiments will be referred to in a subsequent 
portion of the Beport. The large expense connected with the Exami- 
nations is partly due to the issue of Circulars to the Local Sanitary 
Authorities. 

B 
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The Congress was held in Dublin, and it is worthy of note that in 
two consecutive years the meetings of the Institute have been held, 
the one in the largest commercial city of Scotland, and the other in 
the capital of Ireland. 

The invitation to Dublin was forwarded by Lord Brabason, and 
signed by representatives of all the leading Societies, and by most of 
the prominent and influential residents in the city. 

The Congress commenced on September 30th, and was presided 
over by Sir Bobert Bawlinson, C.B. An account of the meetings, with 
the various papers and discussions, will be published in Volume YI. 
of the Transactions of the Institute. 

His Excellency Earl Spencer, K.G., Lord Lieutenant of Ireland, 
honoured the Annual Dinner by his presence, and the Countess 
Spencer showed her interest in the proceedings by attending one of 
the Sectional meetings. 

Interesting Excursions were made at the close of the business of 
the Congress. 

Very spacious and well-iarranged premises were provided at Balls 
Bridge for the Exhibition, and although its distance from the city 
made it necessary to provide special attractions, the number of 
visitors was coitsiderably larger than at any other Exhibition of the 
Institute, 35,000 persons passing the turnstiles during the nineteen 
days it was open. There were 134 Exhibitors and 900 Exhibits. 
The Judges awarded 1 Silver Medal presented by the Exeter Gas 
Company, 13 Bronze Medals, 11 Special Certiflcates, and 64 Certifi- 
cates — the Special Certificates being awarded to articles which had 
received Medals at previous Exhibitions of the Institute. 39 Exhibits 
were deferred for further practical trial and testing; the result 
of these trials will be reported at the Anniversary Meeting iu 
July, when all the Medals and Certificates will be presented. The 
proceeds of one evening, for which a special Pete was arranged, were 
devoted to the Dublin Hospitals ; the total amoimt raised being £430. 

During the past year the Examinations have shown even more 
rapid increase than other sections of the Institute, and the Council 
are encouraged to find that this work is bearing good fruit. The 
number of candidates presenting themselves for Examination was 
more than double the number in any previous year. 

The Examinations have been brought more prominently into notice 
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bj a Circular signed by Lord Fortescoe, and sent to nearly 2,000 
Local Authorities through England, Scotland, and L^land, calling 
their attention to the value of the Certificate granted at the Exami- 
nation, as a reliable guide to local authorities in the selection of 
candidates. 

The Examinations were held in June and November. In June, 23 
candidates presented themselves ; 6 for Certificates as Local Sur- 
veyors, and 17 for Certificates as Inspectors of Nuisances. 4 
candidates were certificated as competent to discharge the duties of 
Local Surveyors, and 15 as competent to discharge those of Inspectors 
of Nuisances. At the Examination in November, 27 candidates 
presented themselves ; 8 for Local Surveyors, and 19 for Inspectors 
of Nuisances. 3 candidates were certificated as competent to dis- 
charge the duties of Local Surveyors, and 12 as competent to 
discharge those of Inspectors of Nuisances. 

The feasibility of some co-operation with the Association of Public 
Sanitary Inspectors, with a view of practically enlisting the interests 
of that Association with the work of the Examinations, is being 
carefully considered by the Council. 

It is with much regret that the Council have to report the death of 
Dr. W. J. Collins, who was among the first Members of the Institute, 
having joined at its commencement, in 1876. 

Since the last Annual Meeting there have been elected 5 Fellows, 
18 Members, 5 Associates, and 2 Subscribers. The numbers on the 
roll of the Institute were, at the end of 1884, 95 Fellows, 204 
Members, 37 Associates, 19 Subscribers, and 30 Honorary Foreign 
Associates : total, 385. 

The retiring members of Council are Dr. Q. D*Arcy Adams ; Dr. 
T. W. Grimshaw ; Dr. Charles Kelly ; Bowland Plumbe, f.b.i.b.a. ; 
E. C. Bobins, 7.S.A. ; Edward Vigors, a.b.i.b.a. The following gen- 
tlemen are nominated for election at the Anniml Meeting to fill the 
vacancies thus created : — A, Wynter Blyth, m.b.o.s. ; Dr. T. Orme 
Dudfield; Prof. T. Hayter Lewis, 7.b.i.b.a. ; Magnus Ohren, 
A.M.iirBT.c.E. ; Henry C. Stephens, v.cs. ; and J. Edward Lingard, 

A.M.IN9T.C.E. 

The Committee appointed by the Council to carry out further 
experiments on Cowls and other automatic means of ventilation, 
reported to the Council that they had completed their experiments on 
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the anemometera and air meters, but were in want of funds to carry 
out the experiments on Cowls. 

The Council resolved to grant £150 to the Committee to enable 
them to complete the tests and experiments on the Cowls. 

The Committee thereupon fitted up the necessary appliances at the 
experimental stage erected at Kew Observatory, and carried out a 
long and exhaustive series of experiments on various forms of cowls 
and coverings for ventilating pipes. Bj this means the Committee 
have obtained a large amount of valuable data which they are now 
engaged in tabulating and reducing to form the basis of their 
report. 

The proposed publication of an abstract of the writings of the late 
Dr. William Farr, which was mentioned in the last report, has met 
with general favour : 660 persons have sent in their names as sub- 
scribers to the work. Owing to the amount of labour involved in 
selecting and arranging the matter for publication, it will be some 
months before the copies can be delivered to the subscribers. The 
price, after the close of the subscription list, will be raised from one 
guinea to thirty shillings. 

In June the Council were asked to co-operate with the Farkes 
Museum and the Society of Medical Officers of Health in organising 
a Conference on Domestic Sanitation at the International Health 
Exhibition. The Chairman of Council (Dr. Alfred Carpenter), 
Professor W. H. Corfield, and Mr. Ernest Turner, were appointed as 
delegates from the Institute to a joint Committee of the three 
Societies to carry out the matter. 

The Conference lasted for a week — ^from the 9th to the 14th of 
June. An account of the meeting will be published in Vol. YI. of 
the Transactions of the Institute. All the papers, with the dis- 
cussions which followed, are printed in extmso in Vol. Yin. of the 
Health Exhibition Literature ; they will not, therefore, be reproduced 
in the Transactions of the Institute. 

At the close of the Health Exhibition the Council of the Institute 
brought under the notice of H.E.H. the Prince of Wales the desi- 
rability of forming an amalgamated Health Institute, which, although 
preserving to a large extent the integrity of the societies working in 
various branches of sanitation, might combine and centralise their 
actions. 
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It was mentioned in the last Beport that the Institute had asso- 
ciated their offices with the Parkes Museum ; during the year, twelve 
lectures have been given hj that Institution, which the Members of 
the Sanitary Institute have had the opportunity of attending. 

The Members of the Sanitary Institute also have access to the 
valuable LdbraTy of the Museum, which has lately been largely in- 
creased by the addition of the Health Section of the Library of the 
International Health Exhibition. 

The Congress and Exhibition this year wiU be held in Leicester, 
in accordance with an invitation from the Town Council. The prox- 
imity of this town to London renders it very easy of access, and the 
Council trust that the Members will do their utmost to make the 
maeting as successful as the preceding ones have been. 



•e eit-»^ie 



-SIS 



1^ 



P3 

« 
O 

o ■ 



I -s s 



I illlllllll 11 ll I 



r/1 ^ ^ 






•r -J 

II § 



III =1 

i^lll 



Ss 
■'it 
"I 

<^ it 

P a!" 
o 111 

O S.3J 



ii 









13 = 

is. 



ADDRESS 

By Db. Alfred Carpenteb, 

CBATRUAJS OF OOUKCIL. 

Read at the Annual Meeting, 1885. 



Gentlemen, — It now becomes my duty, as the Chairman of 
your Council, to make a few observations upon current events. 
At our last annual meeting I took the liberty of suggesting 
that the time was at hand for some more defined action to 
be taken by the promoters of Sanitary Science, so as to 
endeavour to amalgamate the loose sticks in the sanitary 
world into one powerful bundle. The suggestion has been taken 
up in various quarters and favourably considered by your 
Council, as well as by a number of those who, like us, are more 
interested in the general welfare of the public than in pushing 
their own personal claims to office. I hope, therefore, that the 
day is not far distant when the yearnings of one's heart may 
be realised by the establishment of an Institute or College of 
Health under a Royal Charter, having a defined but com- 
prehensive basis ; in which we may find all the good belonging 
to The Sanitary Institute of Great Britain, with the advantages 
attached to the "Parkes Museum," the National Health Society, 
the Epidemiological, and the Society of Medical Officers of 
Health, with similar associations, all meeting in one building, each 
retaining its own autonomy, providing lectures on a large scale 
for the instruction of the masses in all those points bearing upon 
public health which it is so important that the public should be 
properly instructed in ; and also ha\ing the direction of en- 
quiries as to the causation and production of enthetic disease, 
such as have been foreshadowed as proper subjects for endow- 
ment at South Kensington. I refer at once to this important 
point, because since we met at our last annual meeting, the 
International Health Exhibition has been held at South Ken- 
sington, advantage has been taken of a popular desire for 
instruction in sanitary work, and an immense mass of informa- 
tion upon Health subjects has been put before the public. 
The caterers for amusement have blended the pennyworth of 
bread with the gallon of sack, and whilst promoting a good 
work have done many insanitary acts ; probably on the principle 
that the end justifies the means. Let us earnestly hope that 
the evil which attended upon the South Kensington assemblies 
may be evanescent, whilst the good may be pennanent, and 
produce substantial benefit in the future. Indeed, I think it 
will be so. I have every hope that our Gracious Prince will 
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himself take care that his name shall not be associated with 
the South Kensington assemblies for nothing. 

It should be known to the members of the Sanitary Institute 
that as soon as the Exhibition was closed, and it was understood 
that there would be a considerable balance in the hands of the 
Prince, as the result of that demonstration; and that it also 
appearing as if a scramble was to take place for that balance, 
your Council agreed to some resolutions as to its destination. 
These were forwarded, as suggestions to the Prince, with a 
respectful request that a deputation from the Council should 
have an interview with His Royal Highness, for the purpose 
of pointing out somewhat in detail the course which your Council 
thought to be most advantageous to sanitary science, in its 
apportionment and utilisation. 

The engagements of His Ko^al Highness, and his absence 
from Lonaon for a long period m the autumn of last year, pre- 
vented the Prince receiving the su^ested deputation, but we 
were courteously listened to by Mr. JKnoUys, his Private Secre- 
tary ; our proposals were heard very patiently, and ultimately 
put before the Prince as suggestions emanating from a body 
of gentlemen who did not themselves want to partake of the 
spoils. We only wished that they should be utilised in the best 
manner, so as to be devoted to the development of preventive 
measures, and in antagonism to those which manufacture disease. 

It was the impression of most of the members of your 
Council that an enlargement of the principles upon which the 
^'Parkes Museum" has been founded; by the formation of a 
Council of Lecturers upon Hygienic subjects, meeting at the 
Museum — to which should be added a commodious theatre, so 
that it might be properly utilised for public instruction — to- 
gether with the endowment of research in connection with 
causes which set up disease development ; would be a worthy 
field of promise for the utilisation of the f imds left in the hands 
of the Prince. Such funds could not be more appropriately 
used, and would thus form a substantial basis for the expansion 
of the future Institute of Health. 

The action of this Sanitary Institute of Great Britain, 
together with that of a considerable number of other spirits 
moving in various directions, has resulted in a reconsideration 
and a postponement of the distribution of the balance in the 
hands of the Prince until after some other exhibitions have been 
held at South Kensington, by the aid of which that balance 
may be either increased or frittered away. We believe that 
the good common sense of the Prince will prevent the latter 
event from coming to pass. Be it as it may, it is to be hoped 
that the Institute will not lose sight of the goal to which our 
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efforts slionld be continuonslj directed, and though it may 
be deferred, we trust that it is only for a definitely short time. 

There are two or three subjects which have been much before 
the Sanitary world during the past year, upon which I shall ask 
you to allow me to say a word or two before retiring from this 
chair ; one of these has reference to the " Housing of the poor." 
An application was made by your Council to the Royal Com- 
mission which has been appointed to enquire into this subject, 
suggesting that we should offer some evidence upon the matter, 
which the Prince of Wales was himself investigating, as Chairman 
of that Commission. It appeared to your Council that an offer 
made by so important a body as this Institute should have been 
at once acceded to by the Commission, without Umitation as to 
direction which their evidence should take ; but for some reason, 
the offer was accepted with such conditions attached to it 
as led the Council at once to decline to comply with those 
conditions, and to wait for the development oi future events. 
It is not to be supposed nor suggested for one moment that the 
Prince of Wales nad anything to do with this want of courtesy 
which was shown to your Council. It was thought by some of 
your Council that there were important matters connected with 
the dwellings of the poor, which the Examiners appointed by this 
Institute could have expatiated upon to the aavantage of the 
Commission, especially as regards the incompetency of many of 
those men who have to see that the bye-laws of a local authority 
are properly enforced, and that those bye-laws be also intelli- 
gently understood by those who have to enforce them : and still 
more because they could have shown that the laws of the realm 
are frequently not enforced when they are antagonistic to the 
interests of the powers that be, and that energetic officials are 
not desired. This is but too manifest, by the treatment which 
an eminent practical sanitarian has recently received at the 
hands of the St. Pancras Vestry. It is well within the know- 
ledge of members of your Council that there is a considerable 
defect in these directions ; without an intelligent acquaintance 
with the reasons why this or that law has been enacted, it 
is quite useless to expect poor dwellings to continue to be 
healthy, however well they may have been designed in the first 
instance ; an antecedent which is not, however, always forth- 
coming, and but too often it is all but impossible on present foun- 
dations to make them what they should be. The Council would 
have also put before the Commission evidence as to the perversion 
which frequently takes place in well considered plans, simply 
because the sanitary principles upon which those plans have 
been designed have not been understood by those who have 
been appointed to carry out the orders of the local authority, 
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even when it has been to see that its own provisions be complied 
with. Evidence could also have been adduced as to the way in 
which sanitary authorities, entrusted with the enforcement of the 
lawy have openly set that law at defiance, and assisted to cause 
increased overcrowding by the action taken by individual mem- 
bers of the authority m evading the provisions of the clauses 
as to Lodging Houses, and also of those which apply to certain 
manufactories, by means of which the evils arismg from over- 
crowding, with all their accompanying mischiefs, have been 
increased. 

They would also have shown that building has been allowed 
in times past by local authority upon sites ana within walls which 
were utterly unfitted, from preceding use, to be occupied as 
dwelling-houses ; that ventilation was not thought to be necessary 
for health, and that light was sometimes so shut out that it was 
utterly impossible for those living in such places to enjoy even a 
minimum of health ; whilst the equally necessary ai*ticle which 
is required for existence, viz., water, was sometimes conspicuous 
by its absence. They would have shown that in some places in 
the metropolis the allowance for w.O. accommodation is of 
that character that the requirements of decency cannot possibly 
be complied with, and as a consequence moral degradation of 
the very worst kind must and does naturally follow. Members 
of your Council could have shown that whilst landlords are 
able to crowd up their dark, unventilated dwellings with double 
the number of families under one roof as compared with the 
number of living rooms, that it is utterly impossible for our 
people to be healthy, either morally or physically, and that it is 
among those who occupy part of a room, or at most one room 
only, that the pests of society have their continued development. 
That on the other hand it is among the occupants of single 
rooms that the majority of those who transgress the laws of 
the land continue to reside, and to contammate the young 
children with whom they cohabit, causing the latter to follow 
in their path of vice at even a more rapid pace than the teachers 
themselves. They would also have shown that the effect is 
closely related to the proprietorship of houses for the sale of 
intoxicating liquors, whicn alone seem to prosper by the ig- 
norance, the filthiness, and brutality of a given neighbourhood. 
It is the opinion of some of us that the relationship of one- 
roomed tenements with social degradation, and the close aggre- 
gation of public houses and drinking shops in confined areas, 
are something more than coincident facts. That until some 
means are forthcoming for the limitation of such houses, im- 
morality, crime, and disease, will go hand in hand together, 
and the latter will not be materially abated, at least not so 
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much as earnest Sanatarians know it to be capable of. We 
know that immorality, crime, and disease are concomitant 
effects, that they have a distinct relationship one with the 
other, and that if the causes for their production be left at work, 
causes which promote any one of the three, the others will con- 
tinue among us in spite of the enforcement of sanitary law, or 
in spite of the rigorous execution of penal law, and even the 
spread of education. We cannot educate the habitual drunkard 
satisfactorily. He is found among the most intelligent in 
the land as well as among the most debased — indeed the 
educated drunkard is the most dangerous. Sanitary progress 
will, to my mind, be far short of its true position until the 
proprietors of alcoholic drinking shops are treated in a manner 
similar to other retailers of poison, that those who sell such 
shall be made liable at law for some of the consequences 
which follow upon the abuse of their merchandise. A noted 
authority upon the Bench has recently come forward in defence 
of the right to drink. Lord Bramwell has simply put forth 
arguments in favour of the right which a man has to make a 
beast of himself, in much the same terms as used to be held fifty 
years ago in favour of Smithfield Market and all other insani- 
tary surroundings. He has only reiterated, in similar language, 
the objections which used to be held to sanitary work in general. 
The Englishman's house was said to be his castle. Law has clearly 
shown that a man shall not turn his house, or even the sur- 
roundings of it, into a nuisance, injuriously affecting the health 
and comfort of his neighbours. That which is law as to a man's 
house, must in time apply to the man himself as well as to his 
domicile ; though I hope better results from the spread of true 
knowledge upon sanitary subjects than from hostile compulsion. 
I hope more from the teachings of the Sanitary Institute than 
from legal pressure, except that pressure which arises from 
local option and obedience to general principles connected 
with the sale of poisons. 

There is another point which may fairly be considered by the 
Institute, and upon which they ought to be competent to form an 
opinion, viz., the question of over-pressure in elementary schools. 
The battle has been fought beyond the boundary of our camp, 
and vet it is one in which we ought to have a voice and to join 
issue in the struggle. Whatever tends to raise the brain power 
of the people or to lessen their constitutional strength, is within 
our scope, and ought not to be left untouched by our members. 

I am not now about to enter into the aCrena with either Dr. 
Crichton Browne or Mr. Fitch ; opposite as their opinions now 
appear to be I think that they are both right, and if so, then, 
to some extent, both are wrong. One thing is manifest, that the 
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health of the children who frequent elementary schools is 
decidedly better now than it was a few years ago. Statistics 
show a lower death-rate among children under 13 years of age, 
than before the Education Act was passed ; proving at any rate 
that the conditions under which those children live are safer now 
than they were before that Act became law. Nevertheless, I am 
with Dr. Crichton Browne on some of his points. I fear that we 
are aggregating masses of children together and forcing mental 
work, whilst we are to some extent neglecting that physical 
education which is equally if not more important for our 
welfare as a nation. The town populations are increasing, the 
rural population diminishing. The endurance of the latter 
under continued muscular strain is much greater than the 
former. The feet of the town dweller soon blister on a forced 
march, whilst those of the other scarcely feel the extra rub. 
It may be that there is a day of trial before us, in which the 
power to think, which is pfiiiially developed by School Board 
education, will produce for us a nation of cowards, because 
the larger part are physically weak and are a short-sighted 
people, mstead of such as our great public schools have made 
our middle and upper classes. I believe that it is the 
dnty of the managers of elementaiy schools to provide ex- 
tensive playgrounds, and encourage athletics among both boys 
and girls, to teach the latter a little more the principles 
of domestic economy, if we are to eounteract the evils which 
may arise from injudicious or excessive brain work, and the 
weakened bodily state which overcrowding produces in the 
animal as well as the vegetable world. It cannot be doubted 
but that there is an increase of short-sightedness among those 
who study much, and that which affects the set of muscles 
regulating the eyeball equally affects other muscles in the 
bcdy. The spinal weakness upon which Myopia depends will 
diminish our national steadiness, and mav cost us dear in the 
end. To have to wear spectacles when taking aim with the rifle 
is not conducive to dexterity in the use of the weapon. 

I may mention a fact in connection with this subject which 
has an important bearing upon the question before us, and 
which is worthy of deep thought by those who have to assist 
in the education of the young. The establishment for pauper 
children at Anerley accommodates some 900 little ones, be- 
tween the ages of 3 and 15. The Board of Management were 
much exercised by the unruliness of the children, in the night ; 
they did not sleep well, and as a consequence of wakeful- 
ness, thev did as boys and girls will do, bolster each other in 
the dorm^itories; thev damaged pillows, sheets, and night-dresses, 
in ways which exhausted the ingenuity of a tiuented and 
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like sufficient for the number of children which occupy the build- 
ing, and it is possible, also, if it be a cold day that the ventilators 
are closed. The Medical Officers of Health ought to have power 
to analyse the air of the room from time to time, and to examine 
the condition of the ventilators, so that the neuralgic state of 
the master may not lead to the tuberculization of the children. 
I can hardly pass over the evidence which has been adduced in 
favour of the coincidence of some forms of tubercular disease, 
especially Phthisis, with parasitic life. It is said by one class of 
men that the Tubercle Bacillus, which has been recently shown 
to be a reality, is the cause of the disease, whilst another class 
of thinkers urge that it is only a sequence. The fact, however, 
is thoroughly estabUshed that a particular bacillus is found in 
the sputa of at least one class of phthisical patients, and also 
in one form of tubercular matter, which has its habitat in the 
lungs. It seems to be clear that the removal of the bacillus by 
anti-parasitic means assists to prolong the patient's life, and that 
the chances of recovery from the effects of tubercle are much 
assisted by means which destroy the parasitic germs. It may 
be like to the blight upon flowers. Some say that if plants are 
healthy they will not oe touched by blight, whilst others assert 
that the blight destroys the health and only kills the more 
delicate in a more rapid manner. It may be so ; I prefer to 
prevent, when possible, the increase of the disease by destroying 
the germ. Acting upon that principle, I believe I have saved 
several from becoming the victims of phthisis. If our elemen- 
tary schools are allowed to spread the Dacillus among those who 
are brought together in such close proximity as we do so find 
them in some of the Board Schools, with an individual allow- 
ance of 80 cubic feet of air, it may be in the future that whilst 
the deaths before thirteen years of age are diminished, those 
which take place in the next decade may be raised to a higher 
level. At any rate, it is a question which ought to be deeply 
interesting to our members ; and if these general references to 
these points should cause some among you to take it up more 
seriously, I shall have gained my point. I thank you for the 
kind consideration with which I have been treated during my 
two years of office, and earnestly hope that the progress of the 
Institute may continue to be even a more forward one in the 
future than it has been in the past. 



Note. — Since the above address was delivered, the report of the 
Boyal Commission has been issued. I am rejoiced to find that the 
points I vidshed to have brought before the Commission have been 
brought out by the intellectual men who have formed that body. 

A. C. 



THE WATER SUPPLY OF ANCIENT ROMAN 

CITIES. 

Addbess by Pbofessob W. H. Cobfield, M.A., M.D. 
Anniversary Meeting^ July 9t/i, 1885. 



As the supply of water to lar^e populations is one of the most 
important subjects in connection with sanitary matters^ and one 
upon which the health of those populations to a very large extent 
depends, I have thought that it would not be uninteresting to 
the members of this Institute were I to give them a short 
account of some of the more important works carried out for 
this purpose by the Ancient Romans — the great sanitary 
engineers of antiquity — more especially as I have had excep- 
tional opportunities of examining many of those great works m 
Italy, in France, and along the north cost of Afnca. Many of 
them are well known, and have often been described, but others^ 
and those, as we shall see, in many respects by far the most 
important, have not received the amount of consideration that 
they deserve. 

Of the aqueducts constructed for the supply of Rome itself 
we have an excellent detailed account in the work of Frontinus, 
who was the controller of the aqueducts under the Emperor 
Nerva, and who wrote his admirable work on them about A.D. 97. 

It may be interesting in passing to mention that Frontinus 
was a patrician, who had commanaed with distinction in Britain 
under the Emperor Vespatian, before he was appointed by the 
Emperor Nerva as controller (or, we should say, surveyor) of 
the aqueducts. He was also an antiquarian, and in his work 
he not only describes the aqueducts as they were in his time, 
but also gives a very interestmg history of them. 

He begins by telling us that for 441 years after the building 
of the city, that is to say, before B.C. 312, there was no syste- 
matic supply of water to the city; that the water was got 
direct from the Tiber, from shallow wells, and from natural 
springs; but that these sources were found no longer to be 
sufficient, and the construction of the first aqueduct was under- 
taken during the consulship of Appius Claudius Crassus, from 
whom it tooK the name of the Appian aqueduct. This was, as 
may be expected from its being trie first aqueduct, not a very 
long one; the source was about eight miles to the east of Rome, 
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and the length of the aqueduct itself rather more than eleven 
miles, according to Mr. James Parker, to whose paper on the 
" Water Supply of Ancient Rome/* I am indebted for many of 
the facts concerning the aqueducts of Rome itself. This aque* 
duct was carried underground throughout its whole length, 
winding round the heads of the valleys in its course, and not 
crossing them, supported on arches, after the manner of more 
recent constructions; it was thus invisible until it got inside the 
city itself, a very important matter when we consider how 
liable Rome was, in these early times, to hostile attacks. 

It was soon found that more water was required than was 
brought by this aqueduct, and it was no doubt considered 
desirable to have tanks at a higher level in the city than those 
supplied bv the Appian aqueouct. It was determined, there- 
fore, to bring water from a greater height and from a greater dis- 
tance, and the river Anio, above the rails at Tivoli, was selected 
for this purpose. The second aqueduct, the Anio Vetus, was 
no less than 42 miles in length, and was, like the Appian, 
entirely under the surface of tne ground, except at its entrance 
into Rome at a point about 60 feet higher than the level of 
the Appian aqueduct. Little search has been made for the 
remains of this aqueduct, and its exact course is not known, but 
during my examination of the remains of the subsequent 
aqueducts at a place called the Porta Furba, near Rome, where 
the ruins of five aqueducts are seen together, and at, or close 
to, which point the Anio Vetus must sdso have passed under- 
ground, I was rewarded for my search by discovering a hole, 
something like a fox's hole, leading into the grouna, and on 
clearing awav a few loose stones which had apparently been 
thrown into it, and putting my arm in I found that it led into 
the specus or channel of an underground aqueduct, and on 
relating this incident to the late Mr. John Heniy Parker, the 
antiquarian, who was then in Rome, and showing him a sketch 
of the place, he said that he had no doubt that I had been 
fortunate enough to discover the exact position of the veritable 
Anio Vetus at that spot. 

These two aqueducts sufficed for the supply of Rome with 
water for about 120 years, for Frontinus tells us that 127 
years after the date at which the construction of Anio Vetus 
was undertaken, that is to say, the 608th year after the 
foundation of the city, the increase of the city necessitated a 
more ample supply of water, and it was determined to bring it 
from a still greater distance. It was no longer considered neces- 
sary to conceal the aqueduct underground during the whole of 
its course, and so it was in part carried above ground on embank- 
ments or supported upon arches of masonry. The water was 
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brought from some pools in one of the valleys on the eastern 
side of the Anio, some miles farther up than the point from 
which the Anio Vetus was supplied, and the new aqueduct, 
which was 54 miles in length, was called the Marcian, after the 
Prsetor Marcius, to whom the work was entrusted. Frontinus 
also tells us the history of the other six aqueducts which were 
in existence in his time, viz : — the Tepuian, the Julian, the 
Virgo, the Alsietine or Augustan, the Claudian, and the Anio 
Novus; the last two being commenced by the Emperor Caligula, 
and finished by Claudius, because ^^ seven aqueducts seemed 
scarcely sufficient for public purposes and private amusements ;" 
but it is not necessary for our purpose to give any detailed 
account of the course of these aqueducts, it is only necessary to 
mention one or two very interesting points in connection with 
them. 

In order to allow of the deposit of suspended matters, piscinae, 
or settling reservoirs, were constructed in a very ingenious 
manner. Each had four compartments, two upper and two 
lower; the water was conducted into one of the upper com- 
partments and from this passed, probably by what we should 
call a standing waste or overflow pipe, into the one below ; from 
this it passed (probably through a grating) into the third com- 
partment at the same level, and thence rose through a hole in 
the roof of this compartment into the fourth, which was above 
it, and in which the water of course attained the same level as 
in the first compartment, thence passing on along the aqueduct, 
having deposited a good deal of its suspended matter in the two 
lower compartments of the piscina. Arrangements were made 
by which these two lower compartments could be cleaned out 
from time to time. The specus or channel itself was of course 
constructed of masonry, generally of blocks of stone cemented 
together, and it was frequently, though not, it would appear, 
always, lined with cement inside. It was roofed over, and 
ventilating shafts were constructed at intervals; in order to 
encourage the aeration of the water irregularities were occasion- 
allyintroduced in the bed of the channel. 

The water supplied by the different aqueducts was of various 
qualities ; thus, lor instance, that of the Alsietine, which was 
taken from a lake about 18 miles from Rome, was of an inferior 
quality, and was chiefly used to supply a large naumachia, or 
reservoir in which imitation sea fights were performed ; while 
on the other hand, the water of the Marcian was very clear 
and good, and was therefore used for domestic purposes. 

Frontinus gives the most accurate details as to the measure- 
ments of the amounts of water supplied by the various aqueducts, 
and the quantities used for different purposes. From these 
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details Mr. Parker computes the sectional area of the water at 
about 120 square feet, and says : ** We can form some opinion 
of the vast quantity if we picture to ourselves a stream 20 feet 
wide, by 6 feet deep, constantly pouring into Rome at a fall 
six tunes as rapid as that of the River Thames." He considers 
that the amount was equivalent to about 332 million gallons a 
day, or 332 gallons per head per day, assuming the population 
of the city to be a million. 

When we consider that we in London have only 30 gallons a 
head daily, and that many other towns have less, we get some 
idea of tne profusion with which water was supplied to ancient 
Rome. 

But the remains of Roman aqueducts are not only to be 
found near Rome. Almost every Roman city, whether in Italy 
or in the south of France, or along the north coast of Africa, 
can show the remains of its aqueduct, and almost the only 
things that are to be seen on the site of Carthage are the 
remains of the Roman water tanks, and the rums of the 
aqueduct which supplied them. 

The most beautiful aqueduct bridge in the world, on the 
course of the aqueduct which supplied the ancient Nemaucus, 
now Nismes, still stands, and is called from the name of the 
Department in which it is, the Pont du Gard. It consists of a 
row of large arches crossing the valley over which the water 
had to be carried, surmounted by a series of smaller arches, 
and these again by a third series of still smaller ones, carrying 
the specus of the aqueduct. This splendid bridge still stands 
perfect, so that one can walk through the channel along which 
the water flowed, and it might be again used for its original 
purpose. 

There was, however, one city which, from the fact that a 
great part of it was situated upon a hill, was more difficult to 
supply with water than any of the rest, and which, at the same 
time from its size, its great importance, and the fact that it was 
the favourite siunmer residence of several of the Roman Em- 
perors, and notably of Claudius, who was bom there, and who 
had a palace on the top of the hill, must of necessity be supplied 
with plenty of water, and that too from a considerable height. 
I refer to Lugdunum (now Lyons), then the capital of 
Southern Gaul. 

A somewhat prolonged residence in this city on two different 
occasions gave me the opportunity of examining on the spot 
the remains of the aqueducts constructed there by the ancient 
Romans, and more especially of the one constructed by the 
Emperor Claudius, and so, as they are but little known, although 
by far the most remarkable of the Roman waterworks, I have 
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thought that it would not be uninteresting to you if I were to 
|rive, with the aid of the diagrams I have prepared, a somewhat 
detailed account of them. 

The city of Lugdunum was built by Lucius Munatius 
Plaucus, by order of the Senate in A.U.C. 711. Augustus went 
there in a.u.0. 738, and afterwards lived there from 741 to 744. 
It was he who raised it to a very high rank among Roman 
cities. It had its Forum near the top of the hill now called 
Fourviires (probably a corruption of Forum Vetus), an Im- 
perial palace on the summit of the same hill, public baths, an 
aoiphitheatre, a circus, and temples. 

In order to supply this city with water, standing as it did on 
the side of a hill at the junction of two great rivers (now Rhone 
and Soane), it was necessary to search for a source at a sufficient 
height, and this Plaucus found in the hills of Mont d'Or, near 
Lyons, where a plentiful supply of water was found at a suffi- 
cient height, viz., that of nearly 2000 feet above the sea. From 
this point an aqueduct, sometimes called from its source the 
aqueduct of Mont d'Or, and sometimes the aqueduct of Ecully, 
from the name of a large plain which it crossed, was con- 
structed, or rather two subterranean aqueducts were made and 
joined together into one, which crossed the plain of Ecullv, in a 
straight hue still underground ; but the ground around iLyons 
was not like the Campagna, near Rome, and it was necessary to 
cross the broad and deep valley now called La Grange Blanche. 
This, however, did not daunt the Roman engineers: making 
the aqueduct end in a reservoir on one side of the valley, they 
carried the water down into the valley, probably by means of 
lead pipes, in the manner which will be described more at 
length turther on, across the stream at the bottom of the valley 
by means of an aqueduct bridge 650 feet long, 75 feet high, 
and 28 feet broad; and up the other side into another reservoir, 
from which the aqueduct was continued, along the top of a 
long series of arches, to the reservoir in the city, after a course 
of about ten miles. 

In the time of Augustus, however, it was found that the 
water brought by this aqueduct was not sufficient, especially in 
summer, and as there was a large Roman camp, which also 
required to be supplied ^vith water, situated at a short distiince 
from the city, it was determined to construct a second aqueduct. 
For this purpose the springs at the head of a small river, called 
now the Brevenne, were tapped, and conveyed by means of an 
underground aqueduct (known as the aqueduct of the Brevenne) 
which wound round the heads of the valleys, and after a course 
of about 30 miles is believed by some to have arrived at the 
city, but by others to have stopped at the Roman camp, and to 
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have been constructed exclusively for its supply. 1 have here 
a diagram (after Flach^ron) shewing a section of this aqueduct, 
and this will give a very good general idea of the section of a 
Roman aqueduct where constructed underground. It will be 
seen that the specus or channel is 60 centimetres (or nearly 2 
feet) wide, and 1 m. 57 c. (or a little over 5 feet) high, and tnat 
it is lined with a layer of 3 c. (or nearly 1^ inches) of cement. 
It is constructed of quadrangular blocks of stone cemented 
together, and has an arched stone roof (Fig. 4). It will be 
noticed also that the angles at the lower part of the channel on 
each side are filled up with cement ; it appears also that this 
aqueduct crossed a small valley by means of inveiled siphons. 

But neither of these aqueducts came from a source sufficiently 
high to supply the imperial palace on the top of Fourviires. 
Tneir sources are, in fact, according to Flach^ron, at a height 
of nearly 50 feet below the summit of Fourviferes, and it was, 
therefore, considered necessary by the Emperor Claudius to 
construct a third aqueduct. The sources of the stream now 
called the Gier, at tne foot of Mont Pila, about a mile and a 
half above St. Chamond, were chosen for this purpose, and from 
this point to the simimit of Fourviferes was constructed by far 
the most remarkable aqueduct of ancient times, an engineering 
work which, as will be seen from the following description, 
partly taken from Montfalcon's history of Lyons, partly from 
Flach^ron's account of this aqueduct, and partly from my own 
observations on the spot, reflects the greatest possible credit on 
the Roman engineers, and shows that tney were not, as has been 
frequently supposed by those who have only examined aqueducts 
at Rome, by any means ignorant of the elementary principles of 
hydraulics. 

To tap the sources of a river at a point over 50 miles from 
the city, and to bring the water across a most* irregular country, 
crossing ten or twelve valleys, one being over 300 feet deep, 
and about two-thirds of a mile in width, was no easy task, but 
that it was performed the remains of the aqueduct at various 
parts of its course show clearly enough. It commences, as I 
nave said, about a mile and a haLF from the present St. Chamond, 
a town on the river Gier, about 16 miles from St. Etienne. 
Here a dam appears to have been constructed across the bed of 
the river, forming a lake from which the water entered the 
channel of the aqueduct, which passed along underground, 
until it came to a small stream which it crossed by a oridge, 
long since destroyed. After this it again became subterraneous 
for a time, and then crossed another stream on a bridge of nine 
arches, the ruins of some of the columns of which are still to 
be seen, and from these ruins it would appear that the bridge 
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had, at some time or another, been destroyed, probably by the 
stream running under it having become torrential, and subse- 
quently rebuilt; again it became concealed underground, to 
reappear in crossing a small valley and another small stream, 
when it was again concealed by the ground, and in one or two 
places channels were even cut for it through the solid rock, 
after which it reappeared on the surface at a point where now 
stands the village of Terre-Noire, and where it was necessary 
that it should somehow or other cross a broad and deep valley. 
It ended in a stone outlet-reservoir, from which eight lead 
pipes descending into the valley were carried across the stream 
at the bottom on an aqueduct bridge, about 25 feet wide, and 
supported by twelve or thirteen arches, and then mounted the 
other side of the valley into an intake-reservoir, of which scarcely 
any remains are now seen, from which the aqueduct started 
again, disappearing almost immediately nnder the surface of 
the ground to appear again from time to time crossing similar 
valleys and streams upon bridges, the remains of some of which 
may still be seen, until it reached Soucieu, on the edge of the 
valley of the Garon, where are still seen the remains of a 
splendid bridge, the thirteenth on its course, nearly 1600 feet 
long, and attaining a height of 56 feet at its highest point 
above the ground. The object of this bridge was to convey 
the channel of the aqueduct at a suiBScient height into a 
reservoir on the edge of the valley. The remains of this 
bridge leave no doubt that it was purposelv destroyed by bar- 
barians ; some of the arches near the end. of it remain, while 
the rest have been thrown down, some on one side and some on 
the other ; but happily the arches next to the reservoir, at the 
end of the bridge and on the edge of the valley, remain, and the 
reservoir itself is still in part intact supported on a huge mass 
of masonry. Four holes are to be seen in that part of the front 
of the reservoir which is left, being the holes from which the 
lead pipes descended into the valley (see sketch No. 1). It would 
appear from the remains of the reservoir that there must have 
been nine of these pipes in all. These holes are elliptical in 
shape, being 12 inches high by 9^ inches wide, and the interior 
of the reservoir is still seen to be covered with cement. The 
walls of the reservoir were about 2 feet 7 inches thick, and 
were strengthened by ties of iron ; it had an arched stone roof 
in which there was an opening for access (Figs. 1, 2, 3). From 
this the nine lead pipes descenaed the side of the valley supported 
on a construction of masonry, crossed the river by an aqueduct 
bridge and ascended into another reservoir on the other side, as 
seen in sketch No. 2, entering the reservoir at its upper part 
just below the spring of the arches of the roof. From this 
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reservoir the aqueduct passed to the next on the edge of the 
large and deep valley of Bonnan, being underground twice and 
having three bridges on its course, the last of which, the six- 
teenth on the course of the aqueduct, ends in a reservoir near 
Ghaponost, on the edge of the valley. Only one of the 
openings through which the siphons, of which there were 
probabljr ten, started from the reservoir is now left. 

The bridge across the valley below had thirty arches and was 
about 880 feet long by 24 feet wide. A number of the arches 
still remain standing, and, as will be seen by sketch No. 3, in 
some instances the pillars of the arches were constructed of 
transverse arches themselves. The work consisted of concrete 
formed with Roman cement, so hard that it turns the points of 
pickaxes when employed against it, with layers of flat bricks at 
regular intervals. The surface of the concrete is covered with 
small cubical blocks of stone placed so that their diagonals are 
horizontal and vertical, and forming what is known as opus 
reticulatum (see sketch No. 4). After crossing the bridge 
the pipes were carried up the other side of the valley into a 
reservoir, of which little remains, and then the aqueduct was 
continued to the next valley, passing over three bridges in 
its course. This valley, that of St. Iren^e, is much smaller 
than either of the others, but nevertheless it was deep enough 
to necessitate the construction of inverted siphons, of which 
there were eight. 

Leaving the reservoir on the other side of this valley, the 
aqueduct was carried on a long bridge (the twentieth on its 
course) which crossed the plateau on the top of Fourviires and 
opened into a large reservoir, the remains of which are still to 
be seen on the top of that hill. From this reservoir, which was 
77 feet long and 51 feet wide, pipes of lead conveyed the water 
to the imperial palace and to the other buildings near the top 
of the hill. Some of these lead pipes were found in a vine- 
yard near the top of Fourviferes at the beginning of the 
eighteenth century, and were described by Golonia in his His- 
tory of Lyons. They are made of thick sheet lead rolled round 
so as to form a tube, with the edges of the sheet turned 
upwards, and applied to one another in such a way as to leave a 
small space, as shown in Fig. 5, which was probably filled 
with some kind of cement. These pipes, of which it is said 
that twenty or thirty, each from 15 to 20 feet long, were found, 
were marked with the initial letters TL OL. OAES. (Tiberius 
Claudius Caesar) and afford positive evidence that the work was 
carried out under the Emperor Claudius. Lead pipes, con- 
structed in a similar manner, have also been found at Bath, in 
this country, in connection with the Roman baths. 
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SKETCH No. IV^ARCH OF AQUEDUCT BRIDGE AT BONNAN, 
■hevrisg Opni Reticolatnm. The daik Cubes are made of granita 
pMJM. etc., the light one* of limeatone and landstooe ; on the Utter 
k white lit^hen grows, nmderiiig the contnul (till more conipicaoos. 
Tbe Arches sre nude of slabs of gneiu altenuited with Sat bricks. 
Tbe lAjen of flat bricks at regular intemds are also sbewa. (From 
m SMa h "" Author.) 
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It will be seen at once that the great diJEFerence between this 
aaueduct and those near Borne arises from the fact that instead 
of being carried across a nearly flat country, it was carried 
across one intersected with deep ravines, and that it was there- 
fore necessary to have recourse to the system of inverted 
siphons. There can be no doubt that the inverted siphons 
were made of lead, although no remains of them have been 
found, for we know that the Romans used lead largely and, as 
we have seen, pieces of the lead distribution pipes have been 
found. It is possible, and even likely, that strong cords of 
hemp were wound round the pipes forming the siphons, as is 
related by Delorme in describing a similar Roman aqueduct 
siphon near Constantinople ; Delorme also describes, in the 
aqueduct last mentioned, a pipe for the escape of air from the 
lowest part of the siphon carried up against a tower which was 
higher than the aqueduct, and it is certain that there must 
have been some such contrivance on the siphons of the aque- 
duct at Lyons. Flach^ron supposes that they consisted of 
small pipes carried from the lowest part of the siphons up along 
the side of the valley and above the reservoirs, or in some 
instances, of taps fixed at the lowest part of the siphons. 
(Professor Hayter Lewis has kindly pointed out to me that 
Vitruvius describes these air pipes.) 

The Romans have been blamed for not using inverted siphons, 
in the aqueducts at Rome, and it has been said that this is a 
sufficient proof that they did not understand the simplest prin- 
ciples of hydraulics, but the remains of the aqueducts at Lyons, 
which I have been describing, negative this assumption alto- 
gether. The Romans were not so loolish as to construct under- 
ground siphons, many miles long, for the supply of Rome, but 
where it was necessary to construct them for the purpose of 
crossing deep valleys tney did so. The same Emperor Claudius 
who built the aqueduct at Rome known by his name, built the 
aqueduct of Mont Pila, at Lyons, and it is quite clear, there- 
fore, that his endneera were pnu/ticaUj wed acquaint^ with 
the principles of hydraulics. 

It is thus seen that the Ancient Romans spared no pains to 
obtain a supply of pure water for their cities, and I thmk it is 
high time that we followed their example, and went to the 
trouble and expense of obtaining drinking water from unim- 
peachable sources, instead of, as is too often the case, taking 
water which we know perfectly well has been polluted, and 
then attempting to purify it for domestic purposes. 
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INTRODUCTION. 



Thi Eighth CongreBs of the Institute was held at Leicester, from 
September 22iid to 26th, 1885, in accordance with an invitation 
received fix>m the Town Council. 

The buildings devoted to the use of the Congress were convenientlj 
arranged for the meetings. The opening Address by the President, 
and the Lecture to the Congress were delivered in the Museum 
Lecture Hall, and the Sectional Meetings were held in the same 
building. 

The Inaugural Address to the Congress was delivered on Tuesday 
Evening, by the President, Pbofbssob F. S. B. F. db Chauhokt. 

The Lecture to the Congress was delivered on Thursday Evening, 
by Mr. Eekest Habt, Chairman of the National Health Society. 

The papers read at the Congress were divided into three Sections : 
1, Sanitary Science and Preventive Medicine ; Section 2, Engineering 
and Architecture ; Section 3, Chemistry, Meteorology and Geology ; 
the meetings of Sections 1 and 2 occupying nearly two days each. The 
leading features of the Sectional meetings are given in the Secretaries' 
Beports, page 367. 

On Tuesday a public Luncheon was provided in the Masonic Hall, 
Halford Street, presided over by the Matob, who afterwards opened 
the Exhibition in the Floral Hall ; at the close of which ceremony, 
visits were paid to Buildings of Archsological interest in Leicester. 

A Breakfiist was given to the Members of the Congress on Wed- 
nesday Morning, by the Leicester Temperance Society, in the 
Temperance Hall, Granby Street. In the Evening the Matob gave a 
Conversaaone at the Museum, which was largely attended. 
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Two interesting Excursions were arranged for Saturday: one to 
Belrior Gastle, and the other to Cham wood Forest, where visitors were 
entertained at lunch by Mbssbs. Ellis and Eyebabd. 

The Lecture to the Working dasses, by Captain Douglas Qalton, 
was given in the Evening, in the Temperance Hall, Granby Street. 

The Exhibition was held in the Floral Hall, Belgrave G^te, which 
was well situated for the purpose, but a large annex had to be added 
to it to accommodate all the Exhibits that were sent to the Institute. 
It was open from Tuesday, September 22nd, to Saturday, October 10th. 
There were 135 Exhibitors and 1,000 Exhibits. The Judges awarded 
5 Silver Medals, presented by the Exeter and Leicester Gas Com- 
panies, 29 Bronze Medals of the Institute, 11 Special Certificates, 
and 81 Certificates. 119 Exhibits were deferred for further Practical 
Trial, but the awards made for these are included in the figures given 
above. About 37|000 people visited the Exhibition during the 
nineteen days that it was open. 

E. WHITE WALLIS, 

Secretary, 
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PBX8n>XNT OF THE CONaSBSS. 



In opening the Eighth Congress of the Sanitary Institute of 
Great Britain two daties present themselves for fulfihnent. In 
the first place I have to thank the Council of the Institute for 
placing me in this honourable position, which has heen filled by 
so distinguished a series of presidents on previous occasions — 
Bichardson, Chadwick, Lord Fortescue, Galton, Humphrey, 
and Rawlinson. My second duty is, in the name of the Insti- 
tute, to thank the worshipful the Mayor of Leicester and the 
Corporation of this ancient borough for their kind invitation to 
assemble here. We trust that the results of our visit will not 
be less interesting or less beneficial to this locaUty than our 
previous visits to other places have been in the past. The Insti- 
tute will soon enter upon the tenth year of its existence, and 
during that period it has made great and important progress. 
To those who have watched its career it is interesting to see 
how from small beginnings it has gradually but surely worked 
itself into a position of prominence and influence in the country. 
Of course, in its early days it had struggles against opposition, 
reasoning and unreasoning, carping and ill-natured criticism, 
and even scornful and contemptuous depreciation. We were 
called a set of talkers and babblers, venturing to speak, to a 
public who knew nothing, on subjects of which we knew but little 
at best. One of our foreign corresponding members remarked 
on this subject to me on the occasion of our anniversary dinner 
last July, contrasting the present state of things with that which 
obtained in the early days of the Institute, when he visited us 
for the first time, how at that time we had many detractors, 
and how that some of those who were the least encouraging 
now see it advantageous to join with us in the good work that 
we are tiying to do. As in every similar case, there were no 
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doubt mistakes and misfortunes in the beginning, but the 
ground was entirely new. We were pioneers m a new country, 
or perhaps, to speak more accurately, we were the first settlers 
in a country, wnich had indeed been prospected by other enter- 
prising and intrepid men, but in which no definite settlement 
had yet been made. It must not be supposed that in say- 
ing this I am arrogating to ourselves the honour of 
founding the science of Hygiene, or of being the first to 
open up to the people the fountains of health which had lain 
so long concealea. On the contrary, we freely admit 
that the search after health, and its literature are the oldest in 
the world, and on this subject I may refer you to the opening 
lecture I delivered on the early history of the subject at the 
Parkes Museum in 1883, published m the Lancet of June 
9th of that year. But until the Institute was founded in 1876, 
by a few earnest and far-seeing men, there were no institutions 
which undertook to bring before thepublic the vital question of 
health, both public and domestic. Toere was indeed the health 
section of the Social Science Association, and the subject was 
dealt with, in a more or less casual manner, by other Societies ; 
but there was still room for a special Institution like ours, 
although the exact scope and definition of its labours were at 
first uncertain. We did not wish it to be a mere debating 
Society, or to be an occasion of meeting of experts in the various 
branches of Hygiene, but to make it a means of bringing the 
subject home to the community at large, in the nope of 
interesting each member of it individually in this great 
question, and of bringing the knowledge already acquired, or 
that might be progressively acquired m the future, to the 
amelioration of existing evils, and to the prevention of those which 
were likely to come. For this purpose it seemed to be a good plan 
to start a series of Meetings or Congresses, in different parts of 
the kingdom that might oe willing to invite us to visit them, 
and hear what we had to say. In the year of our foundation, 
1876, a Congress of Hygiene of an International character took 
place at Brussels, in connection with an exhibition of Sanitary 
and Life-Saving Appliances, on the invitation of the present 
King of the Belgians. With the exception of one which had 
taken place in the same City in 1853, under the auspices of the 
late King Leopold L, that of 1876 was the first Congress of 
the kind on record, the interval of nearly quarter of a century 
between them, having been a period of wars of the most severe 
and bloody character, quite inimical apparently to the more 

e^ceful pursuits of the health and well-being of mankind* 
ut, barren as that interval was of Hygienic Congresses, and 
fruitful of destructive wars, it was by no means a period of 
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brought to a focus the rays of li^ht that up to that time had 
been somewhat scattered* The ^^ horrible and heart-rending" 
details of the war were probed to the bottom, and, better and 
more important still, the whole facts about the life of the 
soldier were carefully gone into, with a view to the inquiry why he 
should, at home and in time of peace, die at a rate which was 
never reached among his civil brethren, except in times of the 
most virulent epidemic. Those of my own day may say that 
this is a thrice told tale. True, but it may not be so to the 
generation that has grown up since that eventful time, and it is 
mdeed connected with so great a triumph of true Hygiene that 
it can hardly be too often impressed upon the public The 
Report of the Royal Commission of 1857 was one of the most 
remarkable and instructive documents ever furnished to a 
Government, the investipttion being so complete, the inductions 
so clear, and the predictions as to the future naving been so fully 
justified by subsequent experience. The Commissioners were able 
to point to certain conditions which they believed to be the causes 
of the evils complained of, and they further said — " Let them 
be remedied, and there is no reason why the soldier should not be 
as healthy as the healthiest in civil life.'* The recommendations 
of the Commission were acted upon as rapidly as circumstances 
permitted, and we are now at a distance of 30 years from the 
former evil days. What are the facts now t The soldier at 
that time died at the rate of 18 per 1,000 at home, or, to be a 
soldier in time of peace was more fatal than to be the inmate of 
the filthiest and most poverty-stricken parts of our crowded 
cities. The last return, that of 1883, shows that the death-rate 
at home is only 6*28, instead of 18, and only 5*28, if we exclude 
violent deaths — that is, nearly 40 per cent, less than the death- 
rate of the most healthy districts in England and Wales. 
Calculating upon 80,000 men, the strength of our home army in 
1883, we have 1032 men saved to the btate in one year alone — 
and when we add to this the amount of sickness saved we find that 
it represents the services of 800 men for a whole year, so that 
practically a saving of two battalions has been effected. The 
case may be made even more startling if I state that, at the time 
I myself entered the army there were dying of Consumption alone 
more men in two years than now die from all causes whatsoever 
in three ! 

The next remarkable war in which we were engaged was 
the Indian Mutiny, which broke out in the spring of 1857, 
and found us at grips with both Persia and China. The scenes 
of that terrible epoch are painful to dwell on, even at this 
distance of time, and only those who can remember the sensation 
caused in this country by those events can have any apprecia- 
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tion of the appalling effect they produced. The usefulness or not 
of the Crimean War has been much discussed, but it was un- 
doubtedly a good thing for us that peace with Russia had been 
secured a year before the Indian Mutiny, so as to leave us untram- 
melled in our struggle with the mutineers. The results of that 
struggle are well known ; the rising was quelled, which was indeed 
a foregone conclusion ; the rale of our eastera empire was defini- 
tively transferred to the Crown ; whilst various changes and 
re-oreanisations were made, both civil and military, having for 
theirlnd the better Goven^ent and administration of that vast 
dependency. But there was another result. The attention of 
the public was called to the sanitary conditions under which 
our troops served, and a Royal Commission was appointed to 
inquire mto the matter. The report and evidence was con- 
tained in two ponderous tomes, of which a good many copies 
still exist, although the greater part of the impression was 
destroyed by fire. There were not wanting good-natured people 
who hinted that the destruction was not entirely accidental, 
seeing that the report told too many truths, which it was incon- 
venient (from the official point of view) that the public should 
know. We may put such accusations by as being more than 
absurd, although the truths contained in the report were startling 
enough. But they had been known and commented upon before 
by the Medical Staff, too often, however, in vain. The time 
had now come when nothing could any longer be concealed. 
The country then learned the price they were paying in Euro- 
|>ean lives for holding India — viz., a death-rate, excluding those 
killed in action and those who died of wounds, of 69 per 1,000, or 
a total inefficiency of at least 10 per cent, per annum from death 
and invaliding, and another 10 per cent., constantly inefficient 
from sickness, requiring treatment in hospital. Had this existed 
in the present day the state of things would have been as 
follows : — The strength of our European army is 56,000 ; at 69 
per 1,000 the deaths would be 3,864, and the annual loss, in- 
cluding invalids, would be 5,600 men, whilst the loss of service 
from sickness would be equivalent to 5,600 more ; total ineffi- 
ciency, 11,200 per annum. Now, what are the facts? In 1883 
the deaths were only 676, or about one- sixth of the above 
number, and the total losses from death and invaliding, 1,351 
instead of 5,600. The number constantly sick was 3,598 
instead of 5,600, although in all probability 1 have under-esti- 
mated the older numbers, the returns being somewhat defective. 
The total inefficiency now is, therefore, oarely 5,000, against 
11,200, or a clear gain of over 6,000 men per annum. How 
has this been brought about I Simply by an increased atten- 
tion to the ordinary principles of hygiene. In former days there 
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was a convenient popular plan of accounting for disease and 
mortality by referring everything to the " climate/' a plan 
equally convenient for concealing the neglect and errors of the 
authorities responsible for the health of the troops, and for 
excusing and condoning the personal imprudence and excesses ot 
both officers and men. There is a story often told of an Irish 
M.P.y who stated the case in a graphic and forcible way, 
although with a somewhat egregious bull. He said, *^ Men go 
out to India, and eat heartily and drink brandy and water, and 
get fever and die, and then they write home and say it was the 
climate that killed them I " The truth is climate was talked 
about in a more or less glib and dogmatic way, whilst there 
was hardly a person who could have explained what climate 
meant if they had been asked to do so. Even to-day most 
people would be extremely puzzled to give even a plausible defini- 
tion of it. It is one of the most complex influences in exist- 
ence. It is made up of questions of temperature, humidity, 
pressure, velocity and direction of wind, nature of soil, confor- 
mation of surface, presence or absence and kind of vegetation, 
proximity to the sea or to great continents, electrical influences, 
presence or absence of malaria, and probably scores of other 
things of an obscure or unknown nature. Its variation is 
practically infinite, and the integration of its many factors 
well-nigh impossible. No wonder it was credited with all sorts 
of malign effects upon the human constitution, all the more 
believed in because they could not be understood — in fact, it 
became a fetish, and was worshipped as such. It was one of 
the great functions of the commission to examine into this 
mysterious superstition, and once for all to shatter the idol that 
had done so much evil. The commission showed that so many 
unhygienic conditions existed that it was idle to talk of the 
influence of climate until those were dealt with and removed. 
In fact climate, plus all sorts of unhealthy factors, had had its 
day, and it was high time that hygiene should have hers, and 
see whether she or climate was to win in the struggle. The 
result has fully justified the anticipations. India is now more 
healthy than service at home was thirty years ago, and it has 
been clearly demonstrated that, other things being equal, 
climatic influences stand for remarkably little in affecting the 
health, compared with the inordinate importance attached to it 
but a short time ago. '' Acclimatisation " is shown to be more 
or less a mere notion, at least in the interpretation liitherto 
given to it ; and it is now recognised that there is hardly a 
comer of the earth where man cannot maintain health and 
energy, if his mode of life be conducted on hygienic principles. 
There are, no doubt, influences of locality, such as malariai 
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but even those can be combated, apart from such direct 
methods as drainage and the like, by cultivating the resisting 
power of man's own constitution by a course of true hygienic 
living. In India were found the same evils as at home^ 
unwholesome, badly-ventilated dormitories, unsuitable clothing 
and unlimited rum, not to speak of impure water, bad conser- 
vancy arrangements, and absence of occupation, every factor 
being aggravated by high temperature and malarious poisoning. 

Much of this has now been changed, excepting of course the 
ao-called climatic influences, which remain the same as in 1800, 
and the result is we have a death-rate of 12 per 1000 (in 1883), 
instead of 69 as formerly ; the average for the last ten years being 
less than 18^ or under the home rate of thirty years ago. There is 
still much to be done, for even these rates are too high, but 
the past gives great hope for the future : '^ There is always 
** a yet in each liereafterJ^ 

Let me cite another instructive instance, although on a less 
important scale, I mean the experiences of our troops in the West 
Inaies. Those beautiful islands, which might have been an earthly 
paradise, were looked upon for years as a perfect charnel-house. 
To be ordered to the West Indies was a punishment that was little 
less than sentence of death, for the chances of life were small 
at the best, and then there was no regular relief of troops as 
there is at the present time. Fevers, dysentery and other 
diseases, with periodical outbreaks of yellow fever, and, in later 
times, of cholera, were among the fatal causes of the exceptional 
mortality. Here again of course the climate got the chief blame. 
But what were the real facts f The barracks were placed on 
unhealthy sites, the accommodation in the dormitories would 
have been disgraceful even in a cold climate, the rations were 
almost invariaoly salt meat, the use of fruits and vegetables was 
discouraged if not forbidden, the drinking water was often foul 
and impure, and the rum practically unrestricted. Of the 
accommodation in barracks I may cite the words of Sir Alex. 
TuUoch : " A barrack at Tobago, the best in the whole Wind- 
ward and Leeward command, had the following dimensions in 
1826: superficial space per man, 22^ ft. ; breadth, 23 ins. ; 
cubic space, 250 ft.' "Tne men,*' says Dr. Parkes, ** slept in 
hammocks touching each other. In these barracks, crowded as 
no barracks were even in the coldest climates, there was not a 
single ventilating opening, except the doors and windows. 
With this condition of atmosphere, it is impossible not to bring 
into connection the extraordinary amount of phthisis which 
prevailed in the soft and equable climate of the West Indies. 
There was more phthisis than in England, far more than in 
Canada.'' Soon after this some improvements took place, and 



56 ADSSSSS TO THB OOKOSMB. 

we find in Dr. Balfour's abstract^ published in 1862, a com- 
parative table of death rates, from which it appears that the 
mean death rate in Jamaica previous to 1836 was 128 per 1000 
(rising sometimes to 307), whilst between 1837 and 1855 it had 
fallen to 50*8, still an inordinate figure, but a great improvement 
upon former times. In the Winoward and Leeward command, 
the fall had been from 81*5 to 62*5. At present, just thirty 
years later, the rate is only one-fourth of this improved rate, 
a mean of 15.76, and an actual ratio in 1883 of only 14*44. 
Some of the individual items are particularly instructive. Thus 
fever% killed in Jamaica before 1837, no less than 101*9 per 
1000, after 1837, only 36*9. In the present day in the West 
Indies the ratio for ten years, 1873-82, even including yellow 
fever outbreaks, is 9*30 per 1000 per annum,* and for 1883, 
only 8.42. Consumption killed 10*4 per 1000 before 1837, and 
8*6 after that year ; the deaths in 1883 were only 1*2, and the 
mean of the four previous years only 0*57. Even including 
invaliding, we have a loss of only 6 in 1883, and under 3 as an 
average of previous years. The number of troops kept in the 
West Indies is now small as compared with former years, but 
the above will show what a modest part so-called ** climatic 
conditions " play as a factor in mortality. Many years ago the 
present Director-Oeneral of the Medical Staff, Sir Tnomas 
Crawford, K.C.B., in a very able paper in Vol. II. of the 
" Army Medical Reports," drew up a table of disease factors 
from his experience at Secunderabad, with reference to zymotic 
diseases, in which he tried to apportion to each its percentage 
of numerical importance. Thus, taking all the factors together 
to value 100, those which were due to errors beyond the control 
of the individual, but remediable by the authorities, were taken 
to value 35 ; personal errors under the control of the individual 
himself, 34 ; agencies undefined and contingencies, 6 ; peculi- 
arities of climate, 25 ; so that 69 per cent, was recognised as 
distinctly remediable, and onlv 25 as due to climate. This was 
quarter of a century ago; t think that in the present day 
climate would figure for even a smaller amount. It is true that 
there are some pestilential spots, such as the West Coast of 
Africa, which are especially dangerous to life, although even 
there preventive measures are capable of largely mitigating the 
danger. But, putting these on one side provisionally, we may 
confidently say that uiere is not a spot on the globe, where men 
may not be kept in health and vigour by proper attention to 
hygiene. 

• Omitting 1881, a year of yellow fever epidemiCi the avenge is only 
6 per 1000. 
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parts of the country, in connection in each case with an 
Exhibition of Sanitary Appliances, so that practical illustrations 
might be provided of the principles enunciated at the lectures 
and addresses or in the sections. Our first Congress was at 
Leamington in 1877, and that was followed by others at 
Stafford, Croydon, Elxeter, Newcastle, Glasgow, and Dublin. 
The only blank year was 1881, when the International Medical 
Congress in London, and the great Medical and Sanitar)*^ 
Exhibition at South Kensington, seemed to render an additional 
Congress and Exhibition a doubtful success. The fact that the 
International Health Exhibition of last year in no way interfered 
with the success of our meeting in Dublin, but rather strength- 
ened it, is, I take it, a proof of the increasing interest in the sub- 
ject which even in this short interval of time has been evinced. 
After meeting two years in the sister kingdoms we have now 
returned to the heart of England itself, where, I doubt not, our 
labours will be crowned with a success not inferior to that of 
any former occasion. You will have the advantage of hearing 
lectures from Mr. Ernest Hart and Captain Douglas Galton, C.B., 
as well as addresses from the presidents of sections, in which 
capacity we have had the advantage of securing the services of 
such men as Professor Ransome, Mr. Gordon Smith, and 
Dr. Marcet, representative names which would of themselves 
secure the success of our meeting. 

The Institute, however, has not considered that the arrange- 
ment of annual meetings like this has been sufficient for the 
work before it. Meetings and addresses have been given from 
time to time in London, and we hope that the time is not far 
distant when something like a school may be established, with 
a staff of teachers, laboratories, museum, &c. For this purpose 
it will be necessary to gather together into one centre the 
scattered efforts which are being made in the same direction, 
but which are at present, from want of union, somewhat dis- 
sipating energy in an unproductive way. Let us take the 
motto of the Kingdom which initiated Hygienic Congresses : 
** L'Union fait la Force." The Sanitary Institute finds its 
complement especially in the Farkes Museum, with which it 
is already in somewhat close connection ; and we hope soon to 
be able to make the union permanent, so that a really great 
central institution may be formed, which shall be a centre of 
instruction, and sufficiently powerful to make its views and 
opinions heard and respected by the State and among the 
people. In the meantime, the Sanitary Institute is doing an 
important work in offering certificates of competency, on passing 
examinations, to those officials who are entrusted with the carry- 
ing out of local sanitary work, I mean surveyors and inspectors 
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of naisances. It is a remarkable fact that at present there is no 
official recognition of the competency, or the necessity for the 
competency, of any of the officers connected with sanitary work. 
The medical officer of health, the local surveyor, and the inspector 
of nuisances may, each and all, be appointed without showing any 
proof of sanitary knowledge, and are indeed sometimes appointed 
without the possession of it. To i*emedy this, the universities 
and other corporations, granting diplomas in medicine, offer 
certificates of proficiency to medical men who are on the Regis- 
ter and who can pass the prescribed examination. Those cer- 
tificates are not yet rendered compulsory, but we trust they 
may be so ere long. Until, however, the Sanitary Institute 
stepped forward there was no similar means applicable to the 
local surveyors or inspectors ; but now for a number of years 
past periodical examinations have been held, and the increasing 
nomber of candidates has shown the gix)wing appreciation of 
the value of the certificates offered. As to the necessity of 
them I can vouch personally, for I have been for a nuniber of 
vears an examiner, both of this Institute, and also of other public 
l>odies granting certificates to medical officers, and in all the 
different classes of candidates ignorance has been displayed, by 
some at least, to a degree that would be surprising to those 
inexperienced in such matters. It is, however, eminently satis- 
factory to note the progress that is being made, both in the 
better preparation that the candidates bnng to the examina- 
tions, and in the fewer numbers that we feel compelled to 
reject. We earnestly hope that the time is not long distant, 
when it will be compulsory on all sanitary officials to show 
undoubted proof of their competencv for office, before being 
entrusted with the health of the people, and the expenditure of 
their money. There is, however, another point in which 
reform is required, and that is the appointment and tenure of 
office of medical officers of health. Whilst we ought to insist 
upon their giving proofs of their competency, we must make 
their posts such as would be worth holding by men of special 
knowledge and training. The present system of uncertain 
tenure must be abolished, as well as the practice of appointing 
men in medical practice to small districts at a nominal salary. 
Tlie country must be divided into large combination districts, 
so as to be sufficient to occupy the entire available time of a 
competent medical officer, who should be well paid, and irre- 
movable except by the Local Government Board, on good 
cause shown and ample inquiry. There is no more reason why 
the medical officer of healtn should be under the control of local 
bodies than the county court judge, or any other similar official. 
That these and other changes will be brought about in time I 
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have no doubt, but at present our sanitary work is in a tenta- 
tive and inchoate state, although progressive experience is 
gradually showing the direction in which alterations should 
go. The importance of the Health Department of the State is 
becoming more and more evident, and the success which has 
attended its labours up to the present time demonstrates the 
propriety of advancing its position to that of one of the great 
Departments of Government. We have even now, in the office 
of the President of the Local Government Board a qucui 
minister of health, but as sanitary knowlege progresses the 
position must be vastly increased in power ana in importance. 

The advantages of unity in administration, both as a question 
of efficiency and of expense, have been much dwelt upon by our 
friend and veteran sanitarian, Mr. Edwin Chadwick. There 
can be no question that a more uniform and imited system 
would greatly add to the efficiency and materially diminish the 
expense of sanitary worL But the apparent outlay is not all, 
for the indirect expense produced by inefficiency is vastly 
greater than any direct outlay likely to be incurred, however 
extravagant. A premature deatn is reckoned overhead as a loss of 
£100, and if it is the head of the house and the breadwinner, it 
is evidently much more. If we double this estimate it will be 
less than the probable coincident damage, due to the loss of time 
from the proportionate amount of sickness which each death 
represents. There are about 750,000 deaths every year in the 
United Kingdom, about one-half of which are deaths of children, 
or of persons in the unproductive periods of life, if the re- 
mainder, pretty nearly one-third are distinctly preventible. 
Gould those deaths be prevented we should save (on the above 
calculation) a sum of 25 millions per annum, or little short of 
the amount we pay yearly for the interest of the National Debt, 
Other calculations have brought out even higher figures, but 
they all agree in one thing, viz., that we are, as a nation, paying 
yearly an enormous sum for our sanitary shortcomings, a sum 
undoubtedly less than we used to pay, but still very large, a 
sum, too, tnat would rapidly increase if our vigilance were in 
any way relaxed. It is the aim and object of sanitation to 
reduce and, if possible, to extinguish this gigantic burden, 
which represents about one-sixteenth of the entire taxable 
income of the Country. But even this is not all, for besides the 
inmiediate losses from sickness and mortality, we have the re- 
moter effects in weakened health and enfeebled offspring, every 
lowering of the health standard preparing a fertile soil for 
future disease and the perpetuation of the scourges of humanity. 
We may, however, take comfort from the good results that 
have arisen from such united effort as has already been put 
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simply stated as the sum of two^thirds of the reciprocal of the 
death-rate, and one-third of the reciprocal of ttie birth-rate. 
Stated thus the mean duration of life in England and Wales is 
now about 41 years, and that of the metropolis is very nearly 
the same. Of course, a general statement like this includes 
extremes — for instance, in St. George*s-in-the-East, the most 
crowded district, the mean duration oi life is only 28, whilst it 
is double that in Kensington or Hampstead. Again in 
Liverpool, our most crowded Citv, it is 34, and the same in 
Manchester, whilst it is 48 in Bradford, and 47 at Bristol, and 
44 here at Leicester. But to determine the relative healthiness 
we may apply another test derived also from a formula of Dr. 
Farr's. If we take the whole of England and Wales we find 
that there is a little under 1^ acres for each person, which gives 
a proximity of 91 yards or 273 feet. Then for every other 
proximity we may find the probable mean duration of life by 
multiplymg the rate for England and Wales by a factor con- 
sisting of the proximity of the new district divided by the 
proximity of England and Wales, the fraction being first raised 
to the 0*24 power. Now, the rate for all England and Wales 
being 41, we find that, if conditions were equtd, the crowding in 
our towns and cities would produce the following rates : — 

T>,^^i«,i*« Calculated Mean 
Proximity Duration of Life. 



London 10 yards 
Liverpool 6| 
Manchester 8 
Bradford l^i . 
Bristol 10} , 
Leicester 11 



24 years. 

23 
27 
24^ 
24f 



• •• 



• •• 



Actual Mean 
Duration of life. 


Differenco. 


41 years. 
34^ ... 


+ 17 years. 
+ 12 


34 ... 


+ 11 


48 ... 


+ 21 


47 ... 
44 ... 


+ 22i 
+ 19i 



and, of course, worse rates in the most crowded parts. Thus in 
St George's-in-the-East, London, where the proximity is about 
6 yards, the rate would be only 20, whereas by the other cal- 
culation it is 28, or a balance in its favour of 8 years. We 
thus see that in spite of many shortcomings, the health of our 
towns is better than might have been expected from the crowd- 
ing together of so many people on a limited area. On the other 
hand, if we were to reverse the formula and calculate out the 
proportionate duration of life in the whole country from the 
data of, say, that of London, we should find that it ought to be 
69^ years ; from the Liverpool data, 63 J ; from Manchester, 61 ; 
from Bradford, 72^ ; from Bristol, 78^ ; and from Leicester, 73. 
We should thus be getting very near the rates of Dr. Richard- 
son's Hygeia or Salutland ; such rates are not at all impossible, 
although they may be remote. Thus most sanitarians agree 
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that the death-rate is capable of being reduced to 15 per 1,000 
by the reduction of preventible disease. In that case the mean 
duration of life would be fifty-four years instead of 41 ; whilst 
a reduction to 12 per 1,000 would raise the mean duration of 
life to 65; 11 would raise it to 70; whilst a ratio of 8 per 
1,000— a rate seriously contemplated by Mr. Chadwick — would 
bring it up to 93, and a fractional amount below 8, would 
establish the ideal 100 years, which is now held to be the nor- 
mal life of man. To return, however, to our comparison of the 
duration of life, we find one or more of several possible infer- 
ences : (1) The formula may not be sufficiently general in its 
application to give trustworthy results ; undoubtedly its appli- 
cation is to some extent limited, but still it is an approximation 
which may be used with some confidence, except in remarkable 
and improbable extremes. (2) The comparison shows that 
crowding together in an area, at least within certain limits, is 
not necessarily a danger per ««, but only becomes so when 
accompanied with sanitary neglect. It is so obviously requisite, 
in a populous area, that sanitary measures should be earned out 
for the public benefit, that there is better chance of their being 
so with some stringency than in a scattered district. (3) The 
greater unity of action and possession of more ample powers in 
concentrated communities tend markedly to improve sanitary 
conditions, and this forms a strong argument for making 
the powers of local authorities equal throughout the country, 
and for abolishing the distinction between urban and rural 
districts. On this part of the question, however, I do not pro- 
pose to dwell further, as I believe this important subject will be 
brought before you later on by a speaker who is eminently 
qualified to deal with it, Mr. Ernest Hart. 

I have spoken hitherto chiefly of general death-rates, but 
these, although valuable, are less sure marks of improved sani- 
tation than particular death rates, and more especially those 
from particular classes. The three most significant are : 
(1) the deaths of children ; (2) the deaths from consumption; 
and (3) those from zymotic disease. They are the most signi- 
ficant because they are the most preventible by hygienic 
measures. It will oe impossible to do more than say a few 
words about each. (1) As regards the death rate of young 
children : the large preponderance of their deaths is still a blot 
upon our social system, and I am sorry to see that Leicester 
has an unfortunate notoriety in this direction. For almost all 
zymotic diseases children form the most sensitive barometers, 
and they are generally the first to show symptoms of derange- 
ment ii insanitary conditions are present. One of the most 
constant of children's disorders is diarrhoea, with which is 
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associated typhoid fever, often retomed fonnerlj as infantile 
remittent fever. This diarrhoea is partly due to insufEcient and 
improper feeding, but it is also largely dependent upon in- 
sanitary conditions connected with bad drainage and impure 
water supply. As I see from the registrar-general's returns, 
this cause of mortality is greatly prevalent in Leicester. We 
shall be interested to know the particulars from those whose 
local experience may be able to throw light on the subject. 
Other cnildren's diseases, which are believed to be dependent 
upon special contagion, such as measles, scarlet fever, whooping- 
cough, &c, are also greatly influenced by unhygienic conditions, 
and to some extent tneir greater or less rapidity of spread is an 
index of good or bad sanitation, although we may not at present 
be able to explain many of the apparently capricious phenomena 
which start up from time to time. Some of those curiosities of 
infection, as we may call them, are dependent on individual 
idiosjnicrasy, about which at present we are almost entirely 
ignorant. 

(2). The second group of importance is that of consumption, 
the disease of all others most constantly fatal, if we except 
diseases of the lungs and air-passages other than consumption ; 
about 18 per cent, of all deaths are due to diseases of the 
respiratory system generally, and about 10 per cent, to con- 
sumption. In later years the ratio has somewhat diminished, 
and that fairly steadily. 

In 1850-4 the consumptive deaths were 12*6 7o of the total deaths. 
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From the beginning of this period the proportion has 
diminished more than one-fifth, or from 12*6 per cent of total 
deaths to 9*8 per cent., a diminution actually of 22 per cent., 
the number of deaths per 1,000 being also smaller. For the 
twenty years, 1850-69, the average death-rate from consump- 
tion was 2*64 per 1,000 living. In the ten years following it 
was only 2*22, or a diminution about 16 per cent. Now what 
are the causes of consumption 1 Three main causes have been 
assigned, viz.: (1) Hereditary pre-disposition ; (2) Faulty 
nutrition ; and (3) Impure air. I do not propose to discuss the 
first cause, partly because it is too difficult a question to treat 
of in the time at our disposal, and partly because it is less directly 
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connected with the immediate subject on hand. I would only 
say that the fact of hereditary pre-disposition is pretty generally 
recognised, and that it is only by improved sanitary conditions 
that there seems any chance of mitigating or extinguishing it. 
Of the seeand cause much has been written ; ana there can 
be no doubt of the fact that faulty nutrition is a very important 
factor. Indeed, one physician attributed consumption to the 
high price of butter in JSngland, and the success which has 
attended the administration of additional digestible fat^ in the 
form of cod-liver oil, is a proof so far of the correctness of the 
opinion. But the most important factor of all is undoubtedly 
the thirdj namely, impure air, the rebreathing of air already 
charged with the impurities of respiration and transpiration. 
Such impurity appears especially to favour the growth of the 
bacillus which has been shown to be the probable active agent. 
I think we may therefore justly infer that the diminution in con- 
sumptive complaints is due to the improvement in the well- 
being of the community, and the better housing of the poor. 
Consumption, however, is a disease of the rich as well as of the 
poor, and in the case of the former it has been largely favoured, 
if not caused, by their being too well housed, in the sense that 
there has been too great a barrier between their living and 
sleeping rooms and the external air. The best security against 
the development or propagation of the disease is free ventila- 
tion, and the avoidance of course of chilling draughts. On 
this subject the experience of the army is very instructive. 
Before the Crimean War the annual death-rate of the army at 
home was 18 per 1,000, and of these deaths nearly 8 or 44 per 
cent* were from consumption. But this did not represent all, 
for some men were invalided, who died as civilians, and if we 
add these, we should have a loss of at least 100 per cent. more. 
This would bring the loss up to at least 16 per 1,000 from con- 
sumption alone. The data, however, are imperfect. The Koyal 
Commission of 1857 showed clearly that this inordinate amount 
of disease was due chiefly to the bad ventilation of the dormi- 
tories, and steps were taken to remedy this as soon as was 
practicable. Accordingly, in 1861 the consumptive deaths 
were only 3*1 per 1,000, and the invaliding about 8 per 1,000, 
or a total loss of 11 per 1,000. In 1883, our latest in- 
formation, we find that the deaths were only 1*72, and loss by 
invaliding 3'47 per 1,000, or a total loss of 4*19 per 1,000. In 
the same year the total deaths from all causes of disease were 
only 6*28 per 1,000 — one-third less than the deaths from con- 
sumption alone thirty years ago. But satisfactory as the results 
of sanitation have been, we are not at all entitled, nor are we 
inclined, to rest and be thankful. We have still before us the 
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fact that our consmnptiye death-rate among the troops is ex- 
cessive. I have abeady shown that the total loss (including 
deaths and invaliding) amounts to over 4 per l^OOO, and 
accounts for rather more than one-half of the total loss by 
deaths in the armj and invaliding for consumption. Now, in 
civil life, among men of soldiers' ages, we find that the deaths 
from consumption are under 3 per 1,000 (2*94) as against over 
4 (4*19) in the army, including the invalided in the latter, 
which in most cases are ultimately deaths. These deaths are 
included in the civil total, the figures of which are not ap- 
preciably altered thereby ; but they must be reckoned against 
the army to make a fair comparison. Now the most unhealthy 
districts of England show a death-rate (at the ages referred to) 
of only 5 per 1,000, whilst the most healthy show less than 2. We 
are therefore losing in the army, from consumption, 115 per 
cent, more than the healthiest districts of England ; we are 
losing 43 per cent, more than the general average ; and we are 
losing only 16 per cent, less than the most unhealthy districts, 
the ages and sex being the same in both cases. Nor is this all, 
for we have losses trom diseases of the respiratory system 
which are largely due to the same causes as consumption, 
notably, insufficient ventilation. Our ratio of loss and invalid- 
ing amounts to 2*2 per 1,000 per annum — a much larger pro- 
portion than in civil life. Thus, from consumption and diseases 
of the respiratoiy system, we reckon just one-fourth of our 
total annual loss. Now, I have no hesitation in saying that 
this is largely due to the insufficiency of ventilation which still 
exists, and also in part to the insufficiency of the rations issued, 

Sarticularly to young soldiers. The power of resistance to 
isease influences is thus diminished, and many men succumb 
who mi^ht undoubtedly be saved. Of course this cannot be 
remedied without additional outlay, but it would be a wise 
economy in the long run, and a benefit both to the individual 
soldier and to the state. 

The third group of importance is that of Fevers. And here 
we are met with some difficulties in making comparison with the 
older statistics, in which the different kinds of fevers are less 
clearly defined. Under this head there are three distinct forms, 
viz : — Relapsing or Famine fever. Typhus fever, and Enteric or 
Typhoid fever, oesides an anomalous class called Common Con- 
tinued Fever, which will probably diminish or disappear as 
diagnosis becomes more accurate. Kelapsing fever, the old 
Synocha, is not common now in this country, depending as it 
does mainly on actual starvation, but it was veiy common in 
former days, and in particular in Ireland during the terrible 
famine period forty years ago. Typhus fever, also called 
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spotted fever, putrid fever, jail fever, &c., was only too common 
when I began to study the profession. It is a disease connected 
with destitution, crowding together, and dirt. Once started, 
however, it is capable of being communicated by direct contagion 
in a very rapid and fatal manner, and this by individuals not 
themselves the subjects of the disease, as witness the story of 
the Black Assizes at Oxford. It is looked upon as the most 
contagious of all known diseases, but fortunately its contagion 
does not spread far. It is most completely amenable to Hygienic 
measures, for it is generally sufficient merely to scatter the 
population and allow free aeration to put a stop to it. Accord- 
mgly it has now become very rare in England, although we 
have occasional small outbreaks in crowded cities, such as 
Liverpool and Dublin, when there is much poverty and wretched- 
ness. But a much more important disease is Enteric or Typhoid 
fever, which was up to 40 years ago confounded with Typhus 
(and is still called Abdominal Typhus on the Continent). By 
the labours of Stewart, Jenner, and others it was definitively 
separated, but continued to be merged in the group of fevers 
by the Registrar-General until the year 1869. This disease, we 
now know, owes its origin to a very different cause from true 
Typhus, being a disease connected with bad drainage or 
insufficient removal of excreta. It turns up in all parts of the 
world and harasses troops whenever they are gathered together. 
Its presence is a very sure indicator of insanitary conditions. It 
attacks the young by preference, although the old are not 
entirely exempt from it, and it is as much a disease of the 
palace as of the hovel. If we take the group of continued 
fevers and compare the statistics at different times we shall 
find the following results : — 

In 1842, taking the male population of England and Wales at 
the ages of 15 to 35, we find the total deaths to be 8*4 per 1000, 
the fever deaths 1*09 per 1,000, and the ratio of fever deaths to 
total 12*4 per cent. 

In 1855, the total death-rate was 7'6, the fever deaths 
0*675, and the ratio of fever deaths to total 8*9 per cent. 

In 1881, the total death-rate was 6*00^ the fever deaths 
0*356, and the ratio of fever deaths to total 5*1 per cent. 

Thus the fever rate in 1855 was 38 per cent, less than in 
1842, and that in 1881 was 47 per cent, less than in 1855 and 
67 per cent, less than in 1842. The proportion to total deaths 
was 28 per cent, less in 1855 than 1842, whilst in 1881 it 
was 43 per cent, less than in 1855, and 67 per cent, less 
than in 1842. Much of this diminution is no doubt due 
to diminished Typhus and simple continued fever, the 
improvement following very much on the same lines as that 
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which has apparently diminished consumption. Bnt we shall 
find a sensible diminution in the Enteric rate above, for in 18()9, 
the first year in which it was separated, we find that the deaths 
were 390 per million living, whereas in 1881 there were only 
212, a fall of 46 per cent, or 44 per cent, if we allow for the 
former erroneous return of cases among children as remittent 
fever. Now this improvement means emphatically improved 
drainage and excreta removal, but the fact that we still lose 
some five or six thousand lives per annum in England and Wales 
alone, shows how much still remains to be done. 

In the army we formerly suffered much from fever even at 
home ; 40 years ago the deaths were 2*4 per 1,000, and they 
formed 14 per cent, of the total deaths. In 1860 the number 
fell to about one-fourth, only 0*64 against 2*4, and 6*4 per cent, 
of the total deaths against 14. In 1883 the numbers had still 
further fallen to 0-25 per 1,000, (0-24 Enteric), and the ratio 
to total deaths 4*1 per cent., or taking Enteric alone 3*9 per 
cent. This compares favourably with the civil returns of males 
at the same ages, among whom the ratio is 0*301 per 1,000, or 
25 per cent, higher than the army ratio. The proportion of 
fever deaths (Enteric) to total deaths is almost the same, viz : — 
4*12. Now, this gratifying improvement can be distinctly 
traced to two main things, viz : — improved drainage and im- 
proved water-supply ; with these Enteric fever soon disappears. 
One satisfactory instance I may cite, viz : — that of the Royal 
Marine Artillery Barracks at Eastney, among the finest in the 
kingdom. It is 21 years since they were first occupied, during 
the first 14 of which they were never free from Enteric fever. 
In 1878 they had a very severe attack, which cost several lives. 
In conjunction with my former colleague, Professor Macdonald, 
now Inspector-General of Hospitals and Fleets at Plymouth, I 
made an inspection of the place, and we found the drains in bad 
order and totally unventilated, except into the dwellings by the 
sinks and waste-pipes. We made certain recommendations for 
remedying the evil, and those recommendations were at once 
carriea out under the direction of Col. Crease. The gratifying 
result has been that for the last seven years up to the present 
time there has never been a single case of Enteric fever arising 
in the barracks, although the disease has been frequently present 
in the houses around them. The state of the Portsmouth drain- 
age is very bad, but an improved scheme has been decided upon, 
and when it is carried out I think in all likelihood Enteric fever 
may disappear as it has already done at Eastney. But in spite 
of the progress already made Enteric fever still kills about 
8,000 persons every year in the United Kingdom, and seriously 
injures many more, each case of death implying from 8 to 10 
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always accompanies it. This number divided by 54 years gives 
3,700 a year. But in those 54 years the deaths from fever were 
higher in the aggregate, the enteric cases being three to four 
times as great and the total amount still higher. Even in 
epidemic years the deaths from fever sometimes equalled those 
from cholera ; for instance, in 1854 there died in England and 
Wales 20,000 from cholera and 19,000 from fevers, and in 1866 
there died 18,000 from cholera and 21,000 from fevers, or, in 
the two last epidemics the total cholera deaths were 38,000, 
whilst the total fever deaths were 40,000. Observe, too, that 
this group of fevers does not include scarlet or other eruptive 
fevers. Altogether, the deaths from fevers in the United 
Kingdom during these 54 years cannot have been less than 
a million and a half, or eight times the mortality due to cholera. 
We have thus had a constant enemy to deal with, the mere 
familiarity ^ith which has bred a certain degree of contempt. 
On the other hand the more impressive onslaught of cholera 
has roused us from time to time to more vigorous action, to 
such an extent indeed, that we may say that cholera has been 
more of a blessing than a curse, and that it has saved many 
more lives than it has killed. The action which was found 
necessary on its account has been fruitful in diminishing other 
diseases JFavoured or propagated by insanitary conditions. The 
epidemic in the year 1849 was the most severe wave of cholera 
tnat has ever spread over the world, and the mortality of that 
year was the highest we have ever had. In 1854 the loss was 
very much less, and in 1866 it was smaller still. In 1873-5 the 
disease was spread over the continent of Europe, but although 
frequently introduced into this country, it never managed to 
find a foothold. And in the present time the disease has 
existed since 1882 in Egypt, Italy, France, and Spain, but it 
has not established itself here, in spite of our constant inter- 
course with those countries. The result is doubly interesting, 
because it proves on the one hand the utter futility of quaran- 
tine by land or sea, a point we have long contended for, and on 
the other the paramount importance of hygienic measures. 
Quarantine has never been practised by us since 1832, and even 
then it was only in a partial way. In other countries where it 
has been rigidly and vexatiously exercised, it has been quite 
inadequate to keep out the disease. In fact it has tended to 
foster it and to increase the danger. The truth is, it is wiser 
to render the soil sterile to the seed than to try vainly to keep 
out the seed by clumsy expedients, which are about as efficacious 
as if a tortoise were set to catch a butterfly. We have wisely in 
this country devoted our expenditure to mtemal sanitation, to 
the provision of pure water and good drainage, and such other 
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success of many of Pasteur's experiments in other maladies. 
The theory is that by a process of cultivation a benimi form of 
germ may be obtained which, without producing much disorder^ 
efiFectually sterilises the blood of the individual towards the real 
morbific germ. The experience in the case of small-pox showed 
that even direct inoculation produced a milder form of the 
disease than when it was taken by infection in the ordinary 
way. It is possible that the mere passing from person to person 
may to some extent attenuate a virus, and ultimately lead to the 
cessation of an outbreak, although there is also the powerful 
factor of the exhaustion of susceptible victims. The system of 
small-pox inoculation was certainly a benefit to the individuals, 
but as furnishing fresh centres of infection it was a doubtf al 
benefit, if not a positive evil, to the community. It is the pre- 
sence of equally great protective power, combined with the 
absence of any power to infect short of direct inoculation, that 
constitutes the great value of vaccination ; and Pasteur, in 
recognition of the value of Jenner's great discovery, has used 
the word as a general term to express prophylactic inoculation 
of any kind. I am not going to enlarge upon this subject here, 
hut I hope opportunity may he found to discuss it in the sec- 
tion of preventive medicine. I take, however, this opportunity 
of making it distinctly understood what my views are — ^viz., that 
vaccination is one oi the greatest boons ever conferred upon 
humanity, and in saying this I believe I express the views of the 
council of this Institute. This town (Leicester) has constituted 
itself a principal centre of opposition to vaccination, and I believe 
that you insist that ordinary sanitation is sufficient to prevent 
small-pox. With special regulations and strict isolation I believe 
on have been able to keep the town very free from it. I should 
e but a bad sanitarian if I did not recognise the value of both 
these measures, but I would point out that you are working 
nov: with a population that is for the most part already vacci- 
nated. What it may be when an unvaccinated population has 
accumulated is a very different thing, and I fear you will have 
a rude awakening. It is an entire mistake to suppose that a 
prophylactic measure, such as vaccination, is antagonistic to 
general hygiene, on the contrary they go hand in hand. We 
are now too fully convinced of the advantages and paramount 
importance of general sanitation to be likely to fall so far back 
into error as to neglect it. The results obtained in the past are 
but an earnest of what may be done in the future, but our 
labours must be unremitting, and we must take as our motto— 

*' Cotmt nothing done while ought remains to do.* 
Nil actum reputans dum quid mpereuet ctgendwn^ 
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It is desirable that in its brief periodical visits to the principal 
cities and towns of the country, our Institute should, if possible, 
leave behind it some abiding and growing influence. 

When I was first asked to undertake my present duties, it 
was my wish to conduce to this end by advocating the establish- 
ment in each town visited by the Institute, of some local sanitary 
association, similar to the one with which I am connected in Man- 
chester, that has now been at work in that city for more than 
thirty years. If this suggestion were adopted there would then 
be scattered over the country permanent, and, we may hope, 
active associations, each of which would carry on the objects of 
our Institute, and that would prevent our visits from becoming 
merely a ^* three days' wonder," and their influence from 
quickly dying out. 

There are probably few places in England that would be so 
likely as Leicester to benefit from the establishment of such 
an institution in its midst. From the Registrar-General's last 
annual return it appears that the mortality in Leicester of 
infants under five years of age was over 500 per 1000 deaths 
— ^more than one-half of the total mortality — and during the 
month of July the Sanitary Record* notes no fewer than 100 
deaths from diarrhoea, an eminently preventible disease. 

Such a fearful mortality as this must be due to something 
wrong in the place itself. As Mr. Simon remarks:! ^^ Local 

• Aug., 1886, p. 72. 

t Papers relating to the sanitary state of the people of £nglaiid« 1858, p. 8. 



74 ADDBSaS TO 8BCTI0K I. 

excesses of fatality are due to local circumstances of aggrava- 
tion," and *^ these aggravating local circumstances are such as 
it is fully possible to counteract." 

Surely it behoves the inhabitants of this great town to take 
measures to remove such a reproach to their humanity as soon 
as possible. One of the best means for this pnirpose would be, 
I believe, the formation of an influential voluntazy sanitary 
association. 

I should have wished to dwell longer upon this subject, but 
I have been requested by your chairman, Dr. Alfred Carpenter, 
to treat more generally upon the subject of disease prevention, 
and must therefore leave this suggestion for your future con- 
sideration. 

I am, however, unwilling to abandon the hope of leaving 
behind me some statement that may have a permanent influence 
upon the sanitary enterprise of this place, and a^ a merchant 
endeavours to sell his wares by offering samples and proofs of 
their value and efficiency, so I propose now to advocate sanitary 
measures by giving you a record of a few facts showing the 
success that has attended their application in the past. 

The present time is particularly opportune for a review of 
this kind. 

We are now probably approaching the end of an epoch in 
sanitary science, and as Dr. Whewell has shown* no important 
advance of any science ever takes place with perfectly equable 
steps. The epochs marked by each such advance have both 
a " Prelude " and a " Sequel." 

At the present time, thanks to the labours of such men as 
Simon, Pasteur, Lister, and others, we have passed through the 
greater portion of the first part of the period. The careful 
i*esearches of these observers have revealed to us such a know- 
ledge of the causes of many epidemics and of some endemic 
diseases as will enable us to cope successfully with them in 
the future. But now comes the " sequel " of the epoch, and 
in this period, whilst we may expect the above aiscoveries 
to acquire a more perfect activitv and a more complete develop- 
ment, a great part of our work will consist in diffusing our 
knowledge through a wider throng of the secondary cultivators 
of the science, and in tracing it into its distant consequences. 
This, as Dr. Whewell remarks, " is a work always of time and 
labour, often of difficulty and conflict." 

The work of diffusing amongst the community the knowledge 
that has been gained is especially necessary in the case of 
sanitary science. 

* History of the Inductive Sciences, vol. I., p. 10. 
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The successful application of its principles depends to a great 
extent upon their willing acceptance bj the people. In these 
times, no law, however good, can work with thorough efficiency 
in the face of even a small phalanx of mistaken malcontents. 
We have not to look far for an illustration of this fact, there 
are abundant indications in this locality of the '^ difficulty and 
conflict" characteristic of the period; but it is the special 
function of the Sanitary Institute to enter into battle with the 
opposing forces, and one way in which this may be done, and 
the one most likely to leave permanent results is to build up in 
the minds of the people a rampart of well-ascertained facts, that 
will enable them effectually to resist the battery of specious 
arguments that will be brought against them. 

To take another analogy, and one more in harmony with our 
peaceful office, let us endeavour in this resting period, so to 
teed men's minds with facts and with the principles drawn from 
them, that they will be ready hereafter to put in force all the 
beneflcent and health-giving procedures that have been provided 
for them by the earnest labours of so many generations of 
single-minded men of science. 

I can do little more now than indicate one step that may be 
taken in this direction by the Agents of our Institute — namely, 
to insist constantly upon the successful results obtained by 
sanitary measures in the past. 

It is a trite saying that men often fail to realize the blessings 
of health until they have lost them, but the converse of this 
proposition is equally true of the popular appreciation of the 
value of preventive medicine, for in an improved condition of 
public health, people easily forget the evil times through which 
their forefathers have passed, and hence they seldom fully 
realize their own present happiness. 

Up to a comparatively recent period it was scarcely possible 
to appeal to the general rates of mortality of the country for 
evidence of an improvement in its sanitary condition, as Mrs. 
Browning says :— 

" The world we're come to late, is swollen hard 
With perished generationB and their sins : 
The dviliser's spade grinds horribly 
On dead men's bones, and cannot turn up soil 
Thaf 6 otherwise than foetid." — Aurora Leigh^ p. 52. 

Thus the death-rate was apparently unchanged from decade 
to decade, and it was necessary to enter into details to show 
that some such improvement must have taken place to counter- 
vail the many other sources of mischief that had been steadily 
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increasing along with the increasing concentration of the 
population.* 

These detaUs are by no means less significant at the present 
time, but within the last ten years a striking change has taken 
place even in the general death-rates, and whoso runs may 
read the vindication of sanitary science. A saving of life to 
the extent of about three-quarters of a million of persons in a 
decade may now be reckoned up from the pages of the Regis- 
trar-General's returns, and, when we examine the figures that 
he gives, the diminution in certain classes of disease points 
unmistakably to the influence of measures of preventive 
medicine. 

The following table is taken from the last annual return, and 
gives a comparison between the ten years 1861-70, and the 
three years 1881-83, and it shows that the total saving of life 
from the specified diseases amounts to over 60,000 annually. 

The most notable improvement in these figures is in the four 
diseases : scarlet fever, fevers (mainly typhoid), diarrhoea and 

Ehthisis. All these complaints, with the exception of the first, 
ave been found to be distinctly controlled by better drainage 
and water supply, and it is highly probable, as has been shown 
by Dr. Alfred Carpenter, that scarlet fever must also be classed 
amongst these diseases. 



DEATH-RATSS IN ENGLAND (PER MILLION). 



1061-70. 


1881-63. 


DUIaranoM. 


162 


68 


— 94 


442 


S69 


— 73 


972 


513 


—469 


885 


292 


—593 


187 


140 


— 47 


108 


13 


— 95 


868 


601 


—267 


2488 


1846 


—642 


768 


713 


— 56 



Total Amraal 
Sayinff. 



Small-pox 

Measles 

Scarlet Fever 

Fevers 

Diphtheria 

Cholera 

Diarrhcea, &c. 

Phthisis 

Other TuberculousDiseases 



2,444 

1.898 

11,934 

16,418 

1,222 

2,470 

6,942 

16,692 

1,170 



60,190 



But the case in favour of sanitation becomes still stronger if 
we take account of its application in special instances, 

1. In the Army and Navy. — At one time — ^namely before the 
year 1854 — no class of our population was apparently so un- 
healthy as our soldiers and sailors, when its mortality was com- 

*See address on the present position of State Medicine in England: BriiUk 
Medical Journal, 1877, p. 211 
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pared with that of the ordinary civil population of the country. 
This fact also was the more remarkable because these men had 
been selected from amongst these very people for their health and 
8tren£rthy and had all been submitted to a careful medical 
exammation before they were enrolled. In certain army corps 
also they were drawn for the most part from a class above the 
lowest ranks of society. Her Majesty's Guards are nearly all 
of them not only men of the most stalwart proportions, but 
many of them are of birth and condition above that of the 
ordinary rank and file of the army, and yet at one time, as you 
may see from the following Table, these men died at three or 
four times the rate of the ordinary civil population, many of 
them succumbing to consumption and others to various forms 
of fever. 

MORTALITY PEE 1,000 OP STBBNGTH. 



1880^. 



1887-47. 



1868-78. 



1874. 



Househould Cavalry 

Cbvalry of line 

Foot GuaTda 

Meditenanean Stations.... 

Canada, &c 

Jamaica, &0. 

Madras, India 

Bengal, 
Ceylon. 



»f 



14-6 

16-3 

21-6 

21 

23 

91 

621 

44/ 

49 




9.17 

11.2 
9-49 
17-05 

24-22 

21-95 



8-79 

7-27 
6-0 
16-9 

14-22 

6*04 



Bates of Mortality at the same ages prevailing in healthy country 

populations 7*7 

In England and Wales 9-2 

In Manchester 12*4 



The report of the Commissioners shows clearly that the chief 
causes of this fearful mortality were to be found in the un- 
wholesome barracks in which these men had to live: ^'The 
dormitories or barrack rooms are very confined, the minimum 
cubic space allowed to each soldier by regulation being only 
450 feet, and -in a majority of cases even this minimum is not 
attained ; in a number of barracks there is a deficiency of one- 
third^ and in some instances of more than half of the space 
allotted by regulation." (P. 17.) "The result is that the 
soldier sleeps in a foetid and unwholesome atmosphere." 

One witness (Sergeant Brown) on being asked as to the state 
of the air of these rooms replied : " A very thick and nasty 
state, especially if I came in out of the air. If I went in out of 
my own room sometimes, I could not bear it till I had ordered 
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the windows to be opened to make a draught." The conclusion 
of the commissioners, drawn from all the facts brought before 
them, was that ^Hhe ravages committed in the ranks of the 
army by pulmonary disease are to be traced, in a great degree, 
to the vitiated atmosphere generated by overcrowding and 
deficient ventilation, and the absence of proper sewerage in 
barracks." (P. 16.) 

Shortly after this report was issued measures were taken to 
remove toese defects, and the result is plainly seen in the im- 
provement that has since taken place in the health of the army 
(see Table) — an improvement so great that, in the Abyssinian 
campaign, Lord Napier of Magdala was able to conduct it to 
its close without the loss of a single man from disease ; and in 
the last annual report of the Army Medical Department for 
1883, we find that the deaths of soldiers in the United Kingdom 
were only 6*28 per 1,000, and throughout the world only 9*57 
per 1,000. 

The improvement in the sanitary condition of the navy is 
little, if at all, less manifest. We are told by Dr. Guy 
(« Public Health," p. 162) that "in the year 1779, 70,000 men 
were voted for the service of the navy ; of these 28,592 were 
sent sick to hospital, and 1658 died In 1813, out of just twice 
the number (140,000) 1 3,071 were sent to hospital, and 977 died. 
In 1779, therefore, the sick were more than 2 in every 5, and 
the deaths 1 in every 42 ; while in 1813, the sick were about 2 
in 21, and the deaths 1 in 143, the sickness reduced to a fourth, 
the deaths to little more than a third I These figures speak 
for themselves ; they are very eloquent." 

**Is it possible," he says, "to imagine a more conclusive 
demonstration than these facts afford of the reality and im- 
portance of the science and art of hygiene ? " 

If it be true, as it undoubtedly is, that by improvements in 
diet, water supply, and ventilation, in clothing and cleanliness, 
aided by superior medical treatment, and especially by vaccina- 
tion, and by an improved dicipline, temperea by mental culture 
and amusement; if it be ti*ue that tnese improvements and 
reforms have saved life, and prevented sickness to such an 
extent that the effective force of our navy has been more than 
doubled, that one ship, for every purpose of navigation and 
warfare, is at least equal to two of tne same size and force, that 
a vessel can now keep the sea twice or thrice the time that was 
possible less than a century ago ; if it be true that, at the old 
rate of mortality, all Europe could not have furnished the sesr^ 
men necessary for our defence and safety during the great 
revolutionary war ; then is it a mere waste of words to argue 
that health, which is the strength of all who work, is the great 
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flonroe of power to nations in their peaceful labours as in their 
warlike struggles t " 

I may bring this eloquent accoimt up to date by saying, that 
in the last report of the health of tne navy (for 1883) the 
death-rate was only 5*88 per 1000 in all, and only 4*05 from 
disease alone, the lowest record since the commencement of 
these reports, 28 years ago. 

2. Prisons. Let us next inquire as to the past and present 
of the prisons of the country, and as to the past let Lord 
Macaulay speak. ^^ In the times of the Stuarts,' he says, '' the 
prisons were hells on earth, seminaries of every crime, and of 
every disease. At the assizes the lean and yellow culprits 
brought with them from their cells to the dock an atmosphere 
of stench and pestilence which sometimes avenged them signally 
on bench, bar, and jury. But on all this misery society looked 
with profound indifference." 

Dr. Guy, in his admirable little work on " Public Health,** 
gives many interesting details respecting the " jail distemper,'* 
the Black Assizes at Oxford in 1577, and at Launceston in 
1742, when so manv persons died, including the Lord Chief 
Barons, sheriffs, and others, that Macaulay's account is fully 
justified. 

He also describes the state of the prisons, and the fearful 
condition of their inmates drawn from Howard's statements. 
It must suffice to say that, " from a public inquin% it appears 
that from August 1776 to March 1778, out of 632 prisoners 
176 had died,** much more than 1 in 4. 

Contrast with this state of things the condition of prisoners 
at the present time. Our prisons are now models of nygienic 
management, and in the last report of the Medical Inspector it 
is stated that '* the conditions under which the prisoners are 
placed are such as to maintain their health, and in most cases 
to improve it" 

As Mr. Escott points out* — ^* The prisoner's health is care- 
fully tended. He is continually weighed, if he falls away in 
flesh, or suffers from bodily ailment, he is prescribed for or 
admitted into hospital. His moral welfare is equally regarded." 

The Secretary of State for the Home Department writes in 
November, 1883 : — " The progressive decrease in the death-rate 
of the prisons, which has now reached 7*8 per 1,000 of the prison 
population, is a striking proof of the successful care that has been 
bestowed on the health of the prisoners." " Considering that 
the class of persons who are placed under the care of the medical 
officers are generally those whom vice and crime have rendered 



* England, its people, polity, and pursuits, p. 251. 
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unhealthy subjects, this death-rate (even takins into account 
the number of diseased prisoners released on the score of ill- 
health), must be regarded as singularly low." 

It will be noted that it differs very Uttle from the rate already 
given of the general civil population of the country between the 
ages of 21 and 50, and it may be remarked that of the 17,000 
prisoners 3,500 are under 21, and 1,700 are over 50. 

It may possibly be objected that it is scarely fair thus to 
compare the England of the time of Howara the Philan- 
thropist with that of to-day. 

Tne neglect of the prisoners in those times was of a piece 
with the general neglect of sanitaiy matters, and was the cause 
of the fearful mortality. Its diminution then might be supposed 
to have had little to do with sanitary science properly so called ; 
that the common sense of mankind had amended the evil before the 
birth of this branch of knowledge, which has only arisen in the 
course of the present century and most of it within the limits of 
the reign of our present gracious sovereign. This was not the 
case, however, for the improvement of prisons took its rise after 
the passing by the House of Commons in 1774, of an Act for 
Preventing the Jail Distemper. 

" This SanitaiT Act," says Dr. Guy, " had many of the pro- 
perties of sound legislation. It is concise and clear, prescribes 
what is to be done, insures the requisite publicity, constitutes a 
body of inspectors (the Justices of the Peace in Quarter 
Sessions assembled), and provides a summary punishment for the 
infringement of its own provisions." 

3. Small-pox coid Vaccination, — There is yet another instance 
of the benencial operation of a sanitary measure, as to which it 
is also necessary, happily for us, to travel back into the past, at 
least as far as the beginning of the present century, b^ore we 
can fully realise the good that has been derived from it. 

I speak now of vaccination, and I am the more impelled to 
go into some detail upon the subject because I am mformed 
that in this town there are still to be found many persons who 
doubt the value of the protection it affords, and who stoutly 
oppose the existing laws on the subject. 

It is difficult now-a-days to realize the terrible nature of 
small-pox. To the civilized and protected classes of society it 
has almost ceased to be a fatal disease. In the Table which I 
have given you, it will be seen that only sixty-eight persons 
per mulion died of it, and even in the great epidemic of 1871 
and 1872, less than 1 in 1,000 many of them unvacdnated 
persons. But in the times before vaccination, as Mr. Simon 
tells us, ^'it often ravaged more fiercely than the most 
ruthless of human wars." " In every country, probably, its first 
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invasion has been of this kind, and its recurrences, when far 
apart, have been of eqnal malignity. Thus it was that in 1518, 
following European adventure to the western world, it con- 
curred with fire and sword, and famine and blood-hounds, to 
complete the depopulation of St. Domingo; thus, that soon 
afterwards, in Mexico, it even surpassed the cruelties of con- 
quest, suddenly smiting down three and a half millions of 
population, and leaving none to bury them; thus, that in 
Brazil, in the year 1563, it extirpated whole races of men; 
thus, that about the same period, in the single province of 
Quito (according to De la Condamine), it destroyed upwards of 
100,000 Indians ; and thus, too it has been in later days that 
Siberia and Kamschatka have been ravaged ; thus, that again 
and again, till very recent times, the same dreadful pestilence 
has depopulated Greenland and Iceland. Before the terror of 
its presence, communities literally dissolved themselves, and the 
well-known description of the plague at Athens does not convey 
more dreadful images of human suffering than may be gathered 
from the writings of those travellers who, even to the latest 
times, have witnessed the power of natural small-pox against 
remote, unprotected populations. While such was the 
small-pox in the less travelled parts of the world, it seems 
certain that in civilized Europe, with its constant intercourse 
of towns and countries, the disease was at least as deadly. 
Its strength, indeed, was differently distributed, not — as in 
Greenland — twice or thrice in a century, but incessantly, that 
fatal sickle was in motion, and the harvest counted from day to 
day. Instead of coming after long absence on masses of 
population entirely unprotected against the infection, it 
recurred in each place so frequently that, for the most part, at 
any given moment, a more or less considerable majority of the 
inhabitants would have faced the danger before. They would 
have obtained against its attacks that protective exemption 
which was generally the good fortune of survivors. But it is a 
moderate computation, that for every five persons thus, at the 
price of much past suffering, almost secured against the disease, 
one at least must have died. The annual ravages of small-pox 
in Europe alone have been estimated at half a million of lives. 
M. De la Condamine reckoned that in France a tenth of the 
deaths were by small-pox ; Rosen's estimate of Sweden was to 
the same effect. For our English experience there exist only 
imperfect records, but it seems that within the London bills of 
mortality, small-pox, when not at its worst, averaged a four- 
teenth of the annual total of deaths ; a fourteenth, too, at 
times when that total, as compared with the population, 
represented perhaps double our present death-rate." 
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" Yet the ravages of small-pox are not half enumerated in 
the list of the myriads whom it killed." From the earliest to 
the latest medical records of the disease, there is constant mention 
of the tax which it levied upon the survivors. " Among those 
who outlive it " (says De la Condamine) ** many either totally 
or partly lose their sight or hearing ; many are left consumptive, 
weakly, sick, or maimed ; many are disfigured for life by horrid 
scars, and become shocking objects to those who approach 
them." ** It is scarcely needful to say of the disease 1 have 
described that it was amongst all ci^dlised nations a constant 
source of terror," and "perhaps at no previous moment of 
English history had the horror of small-pox been greater or 
more fully justified than at the beginning of the last century.'* 
Let the same writer (Mr. Simon) tell us of the change produced 
bv the practice of vaccination : **The results are truly con- 
clusive.' 

Compare for instance, in the case of Sweden, the twenty-eight 
years before vaccination with forty years soon afterwards ; — 
during the earlier period there used to die of small-pox, out of 
each million of the Swedish population, 2,050 victims annually ; 
during the latter period, out of each milUon of population, the 
small-pox deaths have annually averaged 158." 

" Or, compare two periods in Westphalia : during the years 
1776-80, the small-pox death-rate was 2,643 : during the thirty- 
five years 1816-50, it was only 114. Or taking together tne 
three lines which belong to Bohemia, Moravia, ana Austrian 
Silesia, you find that where formerly (1777-1806) there died 
4,000, there now die 200." 

" Or, taking two metropolitan cities, you find that in Copen- 
hagen, for the half century 1751-1800, the small-pox death-rate 
was 3,128, but for the next half century only 286 ; and still 
better in Berlin, where, for twenty-four years preceding the 

feneral use of vaccination, the small-pox death-rate had oeen 
,422, for forty years subseauently it has been only 176." 

" In other words, the fatality oi small-pox in Copenhagen is 
but an eleventh of what it was ; in Sweden little over a thirteenth ; 
in Berlin and in large parts of Austria, but a twentieth ; in 
Westphalia but a twenty-fifth. In the last named instance, 
there now die of small-pox but four persons, where formerly 
there died a hundred." 

But we have not yet reached the full extent of the benefit to 
be derived from vaccination. 

After a multitude of operations had been practised it became 
evident that complete immunity to subsequent attacks of small- 
pox had not been conferred ; either from an insufficient original 
moculation with the lymph, or else from a gradual fading away 
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of its influence, some of the vaccinated persons were found to 
take the disease, though usually in a modified form. 

Since it was in aaults, or in persons who had not been 
vaccinated for a number of years, that this liability to contract 
small-pox was mostly perceived, it was most probable that the 
latter explanation was the most usual one, and accordingly the 
practice of re-vaccinating adults was introduced. In most of the 
European armies all the recruits were obliged to undergo this 
operation^ with the result that in all of them the mortality from 
small-pox was still further reduced. 

In Germany, after the Franco-German War, when the 
small-pox epidemic of 1870-71 prevailed, the idea began to be 
entertained that still better results would have been obtained 
if the army had not been exposed to the increased intensity of 
the poison due to a surrounding population only imperfectly 
protected against its attack. 

In this country therefore a still more stringent Vaccination 
Act was passed in the year 1874, making not only infantile 
Taccination but re-vaccination compulsory. 

According to this law, ^* every pupil at public or private 
school must be vaccinated in the twelftn year of life, unless he 
has had ordinary small-pox within the last five years, according 
to medical witness, or has been successfully re-vaccinated." 

The result of this enforced re-vaccination has been almost 
to stamp out small-pox altogether. The records of the small- 
pox mortality in London, Paris and Berlin respectively show 
that the remarkable and persistent decline of the disease since 
1874, can only be due to the new vaccination law — ^for all other 
conditions in these towns remain since that date pretty nearly 
the same as they were before. The mortality from this cause 
in the general population is now reduced to 2 or 3 per 100,000 
persons, and in the German Army not a single death from 
small-pox has taken place since the year 1874. 

In the Austrian and French armies dming the same period 
there is still a large death-rate from this cause. 

The following comparison between these armies is given in 
the report of the German Vaccination Commission,* published 
at the commencement of the present year. 

At the beginning of the year 1870, the armies of Prussia 
and Germany, as well as the united populations of these 
countries, had to go through an epidemic of small-pox. Accurate 
numerical data are lacking with regard to the French army, but 
it is certain that its losses also were very considerable. During 

* The Report of the German Vaccination Commission is printed with the 
diagnuxiB in the British M$dical JoutiuUt August 29th, 1885, p. 408. 
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the year of the war, the Prussian anny had by far the fewest 
losses, although in France the soldiers came frequently into 
contact with the infected population. 

The war in itself, with ite hardships and deprivations, could 
not have increased the mortality from small-pox, for the Austrian 
army, in the same epidemic, suffered far greater losses from it. 
The only difference with regard to the ratio of small-pox in 
the three armies is, that the French and Austrian army was 
incompletely re-vaccinated, and also inadequately vaccinated, 
and therefore found to be more visited by small-pox, while the 
Prussian army had the advantage of having re-vaccination 
carefully carried out, and enjoyed the protection which a neigh- 
bourhood almost free from small-pox procured for it. The pre- 
judicial influence of a neighbourhood tainted with small-pox, 
and the relative protection of a neighbourhood free from it, is, 
however, evident from the Table of the cases in the Prussian 
army, given in the report referred to. 

It must also be noted that re-vaccination had been already 
practised several times (every tenth year) in the army. Not- 
withstanding this, cases of small-pox were more numerous in the 
{'•ears 1867 to 1869, and therefore before the time of the inocu- 
ation law, than after the year 1874. For this fact there is no 
other explanation than that, in the same way as small-pox in the 
army considerably increased in consequence of the close contact 
with the sick in France, so, formerly, it must have been more 
frequent in the army, as the civil population had also more 
sickness from small-pox than at present. It is noteworthy that 
since the year 1874 no deaths from small-pox have occurred in 
the Prussian Army, while both the other armies still show by 
comparison quite a considerable mortality from this disease. No 
other reason can be given for such an exceedingly striking 
difference between the prevalence of small-pox in the three 
armies than the working of a strictly-carried out inoculation 
and re-vaccination. 

I commend these facts to the attention of the anti-vaccinators 
of Leicester and other places, only expressing my fear that those 
who fail to be convinced by them are inaccessible to any argu- 
ment whatever. 

4. Consumption. — ^I have already called your attention to the 
remarkable reduction in the number of deaths from consumption. 
Hitherto this disease has not usually been classed amongst those 
that can be prevented by sanitary measures ; it has been sup- 
posed to be mainly a matter of nutrition and of circumstances 
oeyond the control of local authorities ; but Dr. Buchanan has 
demonstrated the enormous ameliorating influence of drainage 
upon this disease. It appeared to me that it might be desirable 
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to ascertain what was the limit of its preventibilitj- I had 
noticed that the disease was comparatively infrequent in the 
place in which I myself Uve, and it occurred to me that I might 
ascertain how many cases originated in the different parts of 
the localit)r. A great portion of it is composed of deep porous 
soil, but it is surrounded by boulder-clay, the result oi glacial 
drift, and a great part of Bowdon, and parts of Dunham and 
Altrincham, are built upon a thick bed of sand, in many places 
over 100 feet in thickness. The climate is thus rendered tem- 
perate and the air and soil dry. After the wettest weather 
the paths speedily become dry, and the basement story of a 
honse is often as ory as its attic. It has the further advantage 
that it is virgin soil. The sand is as pure and free from organic 
matter as in the days when it was deposited by ice floes, or was 
silted up by the estuary of the Mersey. No house is ever built 
upon freshly made ground, or on pits that have been filled up 
with refuse. The locality is also well sewered and has a plen- 
tiful supply of good water. Moreover, the inhabitants are for 
the most part well-to-do people. Out of 2,559 of population 
at the last census, only about 500 are poor, and live on the low- 
lying clay lands that surround the sandy downs upon which 
Bowdon is built. The remainder dwell in well-built, salubrious 
houses, they are well fed and comfortable in their circumstances. 

It will thus be seen that such a community are in a position 
peculiarly well fitted to preserve them from attacks of tuber- 
cular disease. I was, however, hardly prepared for the result 
of my inquiries. 

I obtained from the superintendent registrar of deaths an 
extract from the death register of all the deaths from diseases 
of the lungs occurring in Bowdon in the ten years 1875-84. 

Of these 22 were from phthisis, but 11 of them took place 
in the low-lying clay lands before mentioned, and 9 oi the 
remainder were found to have contracted the disease before 
coining to Bowdon. This leaves two to be accounted for, and 
one of these was a gentleman connected with the city mission 
in Manchester, who was therefore constantly obliged to attend 
crowded evening meetings in different parts of the town. The 
other was a merchant's clerk, who went to town at 8 every 
morning, and did not return until 7 p.m. None of the female 
population, who are more constantly in the place, contracted the 
disease there. 

Such a record as this is a strong testimony to the truth of 
the observations made by Drs. Bowditch and Buchanan, as to 
the influence of a well drained porous soil upon the disease, and 
it holds out to us the hope that when further attention is 
paid to this point, a large part of the terrible mortality that still 
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takes place from this disease may be preventedy and that con- 
sumption may cease to be as it has been called ' the scourge of 
the £nglish people,' 

I have now passed in review the success that has attended 
sanitary effort in diminishing the general mortality of the 
country, especially that from such diseases as scarlet and other 
fevers, from smsul-pox, and from consumption. I have also 
shown its influence in the special cases of the mortality in the 
army and navy, and in our prisons. 

We are still far from having reached the full extent of the 
benefits that may be derived m>m it, but we may hope by its 
means to bring somewhat nearer the time promised by Isaiah to 
those who obey God's laws, when ^* There shall be no more 
thence an infant of days, nor an old man that hath not fiUed 
his days, for the child shall die an hundred years old." — Isaiah^ 
c. bcv., V. 20. 



On " Infantile Diarrhcea,'' by Dr. W. E. BuOK. 

This question of Infantile Diarrhoea appeals to us especially 
in Leicester, as this town has been for a long series of years 
notorious for the excessive mortality from this cause. In deal- 
ing with this subject, I propose firstly to point out the peculiari- 
ties of the death-rate from this source, as shown by the quarterly 
reports of the Eegistrar-Oeneral ; secondly, to take the positive 
facts ; thirdly, to deal with the negative facts ; fourthly, to 
bring before you a theory that I have long held, together with 
such corroborative evidence as I have obtained ; and lastly, to 
add a few words on the pathology of what I venture to call 
specific diarrhoea. 

The first point to be noticed in the quarterly report is that 
the deaths from diarrhoea are taken and multiplied oy four, so 
as to make an annual rate per 1,000 for the third or summer 
quarter ; this is usually known as the diarrhoea rate. According 
to these tables during ten years, 1874-83, Leicester is at the 
head of the list with 7*1, being followed by Preston 6*4, and 
Hull 5-0 ; while at the end are Bristol 1'7, Huddersfield 1-6. 
and Halifax 0*9. These are all commercial and manufacturing 
towns, and yet they constantly occupy the same relative posi- 
tions in the diarrhoeal rate. 
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Average annual death-rate from diarrhoea in snmmer quarters 
of 10 years— 1874-83 :— 



Leicester 7*1 

Preston ..•••• 6*4 

Hull 5-0 

Salford 4-7 

Leeds •••• 4*5 

Birmingham 4*2 

Sheffield 4-0 

Bolton 3-9 

Liverpool 3*8 

Mancnester 3*5 

Sunderland ••••••• 3*4 

Norwich •• 3*4 

Newcastle-on-Tyne 3*1 

Nottingham 3*0 



Wolverhampton 3*0 

Blackburn 2*9 

Bradford 2*8 

Portsmouth 2*7 

Brighton 2*6 

Derby 2*5 

London • 2*4 

Cardiff 2*4 

Plymouth 2*1 

Oldham 1*9 

Birkenhead 1*8 

Bristol 1*7 

Huddersfield ...*• 1*6 

Halifax 0*9 



Mr. Yacher^ in an able paper, says that the returns of the 
Registrar-General are not accurate. Well, no statistics, I 
suppose, are absolutely and infallibly accurate, and death 
retiims are subject to disturbing influences. Many a death 
from delirium tremens or from hereditary syphilis is registered 
under some more respectable head ; there are occasional mis^ 
leading certificates given in order to secure insurance money ; 
and even the best of men may make mistakes in diagnosis. 
But these influences are the same in all towns ; and though the 
returns may not be strictly accurate, I think we may assume 
them to be relatively so, and may fairly use them for purposes 
of comparison. A still more important point made bv Mr. 
Vacher, and one that may be fittingly discussed here, is whether 
this diarrhoea is one or many diseases, or whether it is merely 
the symptom of a disease. 

Now, I freely grant that diarrhoea occurs as a symptom of 
many chronic ana wasting diseases, but the deaths from these 
take place all the year round, and are not the cases which swell 
the rates at Leicester, Preston, and Hull. They probably occur 
nearly equally in every large town in the kingdom. If this 
diarrtioea were simply symptomatic, the death returns would at 
least show a remarkable prevalence of the diseases producing 
this symptom at the just-mentioned towns, while they would be 
almost aosent from such a fortunate place as Halifax, with a 
diarrhoeal rate of only 0*9. 

No, this diarrhoea is more than a symptom, it is a disease in 
itself, of which an apparently healthy cnild may die in 1, 2, 
3, 4, 5, 6 days, or under a week after seizure. 

Out of a total of 216 deaths, 92 infants were ill for one week 
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or under, 60 between 1 and 2 weeks, and 44 over 3 weeks. 
Thirty-three were ill only for 3 days and under, and I have 
known a previously healtliy child to die in 12 hours. My father, 
when Medical Officer of Health for Leicester in 1851, writes in 
his report :—" Without denying the influence of weather and 
seasons, I am of opinion that this disorder is mainly produced 
by organic decomposition. Its victims will be found to be, ex- 
clusively, the very old and the very young — those who from 
inherent debility are more confined to the vicinity of their own 
dwellings — thus becoming, as it were, doubly liable to an 
endemic disorder ; the manner of it^ seizure oftentimes being 
sudden, like a lightning stroke, and its speedy development 
(prolonged a few nours certainly beyond the Asiatic cholera) 
appears to me more nearly to indicate the presence of an 
organic poison than any other source that could be devised as 
its probable origin." 

This view only confirms the opinion I have formed from my 
own observation, namely that there is a specific diarrhoea which 
is present in those towns which have a high diarrhueal rate, and 
absent from those places where the rat« is so low that the few 
cases registered are probably due to diarrhoBa produced hysome 
other disease. 

It is very difficult to get pott-mortems on these cases, still I 
have made 10, and the pathology, although slight, is quite 
distinct ; I have also founa bacilli of the same character in both 
f(£ces and intestinal tissue, as I will endeavour to show you. 

There is, however, one point on which I believe all observers 
are agreed, namely, that as the heat increases so the diarrlioeal 
rate rises in those towns where there is a large mortality from 
this cause. 

ME. BUCHAN'S CHAST. 
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This is conclusively proved by Mr. Buchan's chart, but he 
also makes this remark : *' At JLeicester the summer tempe- 
rature does not exceed that of Bristol, but while the sum- 
mer death rate from diarrhoea at Bristol is 2'38, at Leicester 
it is 9'56 ; in other words, it may be assumed that there are 
local peculiarities affecting the population of Leicester, the effect 
of which is to quadruple the death rate from diarrhoea in that 
toMrn as compared with Bristol. It is to these local conditions 
we must look for an explanation of the great differences in the 
death rate of the different towns," 

Li London in 1874, the mean summer temperature was two 
degrees higher and the diarrhoeal rate 6 per 100 lower than in 
Leicester, The returns show, as Dr. Buchanan has remarked, 
that the June heat is not so fatal as the heat of July and 
August ; therefore the effects of heat are not constant. This 
fact demands further study. Rain-fall also exercises much 
influence in lowering the diarrhoeal rates, especially in those 
towns where they are remarkably high. 

The summer of 1879 was cold and wet, Leicester headed the 
list with 2*1, while Halifax was at the end with 0'5. The 
summer of 1880 was hot and dry, and the diarrhoeal rates were 
raised to 13*6 at Preston, 11-5 at Leicester, and 1*4 at Halifax, 
which still remained the lowest. This is typical of the general 
results of these influences. 

The negative facts concern the manv suggestions which have 
been made as to the etiology of the disease, and though many 
of these may be considered exploded, they crop up again and 
again. The favourite source attributed to the complaint is 
maternal neglect. Out of 216 cases examined by Mr. G. 0. 
Franklin and myself in Leicester in 1875, 24*5 per cent, only 
of the mothers went out to work. Female labour is mucn 
employed in Halifax, Huddersfield and Bochdale, yet the 
diarrhoeal rate in these towns is very low, whereas it is re- 
markably high at Hull, where there are not so many trades for 
women to work at. 

The bottle also is supposed to be a fruitful source of diarrhoea ; 
yet bottle-feeding prevails in towns all over England whether 
the diarrhoeal rate oe high or low ; and children fed on mothers' 
milk are not exempt from the disease. 

Another favourite theory is that diarrhoea is caused by filthy 
sewers ; but it existed in Leicester before sewers were made, and 
does not seem to be materially increased by filth as many of the 
cases occur in clean houses both in Leicester and in other towns. 

In Leicester and in other towns where this disease prevails, 
there is an ample supply of good water, but the diarrhoeal rates 
have not been influenced thereby. 
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It has been s^gested that inf antUe diarrhcBa is a modiBed 
enteric fever. Tms theory is amply disproved. In all the 
poatHTiortems I have made, I have not found the slightest 
resemblance to the pathological conditions of typhoid lever. 
The period of the year daring which infantile diarrhoea is most 
prevalent does not correspond with the season in which there is 
most typhoid. I cannot do better than quote the able remarks 
of Dr. Buchanan on this subject. He says : — 

^'Arranging, first, the several divisions of England in the 
order in which * fever' (the great bulk of whicn was enteric 
fever) was fatal in them during 10 years ; and putting on the 
same sheet the mortality of each division from diarrhoea, no 
visible relation appears between the mortality of the several 
divisions by the one and the other disease. Again, taking out 
from statistical returns districts with high or low fever rates, 
and examining the same districts as to their diarrhoeal rates, 
little or no parallelism in the incidence of the two diseases can 
be found. Or, making a list of the 25 registration districts of 
England, that in 1851-60 had most fever, and another list of 
the 25 that in the same period suffered most from diarrhoea, 
only one name appears on Doth lists. The fever districts are 
seen to be essentially rural or small town districts, the diarrhoea 
districts to be large towns, most of them manufacturing 
towns." 

Having taken up your time with dealing with theories which, 
as you have seen, are extremely easy of disproval, I now come to 
my own idea of this disease. I believe that there are certainly 
three factors in the production of this specific diarrhoea: — 
Istly, heat; 2ndly, moisture in the soil; iJrdly, an organism. 
If you will look at the maps of Leicester on which the deaths 
from diarrhoea are marked, you will see that these are mainly 
in the low-lying districts, and not in the higher parts of the 
town. 

Let us also take the towns with the highest diarrhoeal rate, 
namely, Leicester, Preston, and Hull; and compare their situa- 
tion, drainage, and subsoil with that of Halifax, Bristol, and 
Huddersfield. 

Leicester is virtually in a hole with a canalized river dammed 
up against it by mills and locks. There is on the north-east of 
tne town a brook, which is held up by the river, and which is 
known to affect wells to a considerable distance. 

Dr. Mason, in his sketch of " The Sanitary History of Hull," 
says: — ''The whole of the soil of the flat around Hull is 
alluvial clay, or warp of more recent deposits. This deposit 
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varies from 4ft. to 10ft. in thickness, imposed upon layers of 
silt, sand, or eravel, the whole of which is incumbent on the 
chalk formation, which varies from 40ft. to 110ft. from the 
surface, and rises in high lands and hills to the north and north- 
west. The area of the borough itself, if we except the varia- 
tions caused by artificial works, is perfectly flat; from this 
cause, and the lowness of the ground level, natural drainage 
would be impossible, were it not for the ebb and flow of the 
tide in the river Hull and Humber, by which a fall of 10ft. to 
15ft. is obtained for several hours daily." 

Preston is situated upon a clay soil, which has in it running 
springs of sand which have an abundant supply of water. The 
lower part of the town is on a black loamy soil, and underneath 
is a marshy and peaty sub-soil, and the sub-soil water is from 
10 to 15 feet from the surface ; that is about the same as 
Leicester. The river flows at the foot of the slope on which 
Preston is built, and a canal at a higher elevation than the 
river runs into the town. There are large cooling ponds 
attached to the mills ; these occupy a considerable area, often 
as great as the mills themselves. 

We will now consider the towns possessing the lowest 
diarrhceal rate, and for that purpose will take Bristol and 
Uuddersfield. 

The medical officer of health of Bristol informs me that the 
soil of that town is naturally dry, and that the deep and super- 
ficial drainage are both good, so that the soil dries quickly aiter 
rain. It is built on the new red sandstone, which rises above 
the alluvial deposit. 

Huddersfield is excellently situated on the slope of a hill 
above the river Calne. Much female labour is employed there. 
There is a c^ood system of drainaxze. 

, Bath andRochdale both enjoj^ comparative immunity from 
infantile diarrhoea ; both towns are well drained and well 
situated, Bath standing on the slopes and heights of a range 
composed of Western OoHte, which rises Uke an amphitheatre 
from the valley. 

I could quote many other towns to support my theory, but 
I think these illustrations are sufficient, and will now give you 
a list of towns, drawn up by Dr. Buchanan, giving the results 
of drainaiie on sub-soil water and the consequent effects on the 
diarrhcBafrate. ^ 

I have left out two towns, as the Diarrhoeal Returns were 
vitiated so as to spoil them for purposes of comparison. One 
town, Alnwick, certainly does not help me. 
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Analysis of Dr, Buchanan's Bepobt, 1866. 



DiarrhoMl 

Bates per 

10,000. 



£J5 






ChAngw in Babeoll Wftter. 



Cardiff 

Salisbury 
Stratford 



Merthyr 



Banbury... 
Newjwrt... 
Alnwick ... 

Dover , 

Cheltenham .. 
Brynmaur ... 
Macclesfield.. 

Ely 

Carlisle ... 
Chelmsford... 
Worthing ... 

Leicester 



Penrith 
Bristol 



Warwick 



Morpeth . 
Penzance 



171 


4* 


6i 


21 


Hi 


5i 


Hi 


61 


lU 




11 


7 


4} 


9i 


7 


8i 


7 


5 


4f 


lU 


11 


4 

lU 


4 


7 


8 


4| 


5J 


16 


194 


4 


5 


61 


9J 


51 


8 


8i 


144 


^ 


8} 

1 



Much drying. 

Local lowering of subsoil water. I cannot put this 
in Dr. Buchanan's words, but the subsoil was 
evidently much dried. 

The sewers lie deep and have no doubt operated to 
dry the gravel. Some recent drying. 

Drying of subsoil. 

Local drying of subsoil. 

No drying of subsoil. 

Local drymg. 

Some dryinff. 

iDconsiderable drying of subsoil. 

Local drying of subsoil. 

Drying of subsoil. 

Drying of subsoil, except in large poor area. 

No notable change of subsoil water. 

Much dicing of subsoil water. In wet weather the 
basements and cellars are flooded. 

The subsoil water was much reduced in making the 
works, but it is doubtful if it is so much reduced 
now, as the subsoil receives the water of a large 
valley, which yields more water than the drains 
would be expected to carry off. 

No dxying of subsoil. 

It is known that the wells (generally speaking) are 
unaffected by the sewage. 

Some diTing. The lower parts of the town are 
gravel, which would probably be water-logged by 
Sie dams which hold up the Nicholas Brook and 
the Avon. (The dams still exist, I believe. — ^W. E. B.) 

No change. 

No change in subsoil water. 



Professor Virchow, in a pamphlet on this subject, says : 
*^ The death rate rises in Berlin in July, August, and Septem- 
ber, and this is due to excessive infantile mortality, mainly 
from diarrhoea." Virchow found the rise of this disease to be 
coincident with the fall of the ground-water of the Spree. "It 
cannot be doubted," he says, "that the fall in water levels 
(ue,y sub-soil water) is conditioned by the increased evaporation 
produced by the increasing temperature." 
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Mr. W. H. Power has, under the direction of the Local 
Government Board, made a careful report on the occasion of his 
investigation of the outbreak of diarrhoea in Winchester in 1876. 
After disposing of the questions of which I have treated (i.e., 
feeding of infants, &c.), he goes on to state that he found a 
special area in which the disease was most fatal. This special 
area he describes as including almost the whole of the low-lying 
inhabited parts of the older city, which is nowhere, except at 
it« eastern and western limits, many feet above, and in places it 
is below, the river level. The sub-soil is of an alluvial and damp 
nature. Two rivers traverse this special area, and the natural 
drainage is impeded by mills and hatches. 

The American physicians not only believe In the theory of 
the fatality of diarrhoea in the low-lying badly drained districts 
of large towns, but act upon it by sending children under three 
vears of age into healthy country districts for the summer. 
!rhere is an institution or hospital near New York built for this 
venr purpose. 

I have prepared a diagram illustrating observations that have 
been made of the height of the water in disused wells near the 
river Soar in this town. The rainfall is given, as well as the 
fluctuations of the sub-soil water. 

These observations have only been made during three years, 
so it is yet too early to draw conclusions from them ; but I 
would specially ask you to remark the decided decline of the 
water in the great majority of the wells in July and August, 
even after a heavy rainfall. 

I will, in conclusion, dwell very briefly on the pathology of 
specific diarrhoea, as this part of the question is perhaps more 
strictly medical than sanitary. The changes after death are 
rapid. The ileum is more or less vascular in parts, generally 
in the middle. The intestine has lost its usual transparency 
and looks swollen and sodden. The mesenteric glands are 
enlarged and vascular. 

On microscopical examination, after staining by Gram's 
method, I have found in most of the cases slender bacilli and 
always micrococci. 

I have found similar bacilli in the f oeces, together with micro- 
cocci and bacterium termo. 

Dr. Klein is now experimenting with the cultivation of these 
bacilli, but the result is not yet published. I just mention this 
fact, I cannot go into it more deeply ; it is a wide subject, and 
one perhaps more suitable to a pathological society. 
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Dr. A. Baitsomb (Manchester) heartily thanked Dr. Buck for his 
extremely valuable paper, and expressed his regret that many more 
investigations of a similar kind were not made. Before they could 
rightly determine the pathology of summer diarrhoea it was essential 
to have further careful investigation of this kind accompanied by 
more detailed post mortem examinations. As to Dr. Buck's theory 
he was only able to speak of Manchester and Salf ord ; certainly ex- 
perience confirmed what he had said with regard to the influence of a 
damp and low-lying area. In respect of this particular disease 
Salford foUowed very closely after Leicester, and a large part of the 
town was often below the level of the river, and consequently very 
subject to floods. No doubt Dr. Buck was right in his estimate of 
the influence of bad drainage on the disease, but he should like to 
know what was that gentleman's opinion with regard to the theory 
put forward some years ago by a former medical ofiScer of Leicester 
as to the possible origin of summer diarrhcea being emanations from 
a soil previously saturated with organic filth. The drainage of 
Leicester was now no doubt very good, but it was only reasonable to 
suppose that there might have been a previous contamination from 
the soil pits that formerly existed, and which were highlv calculated 
to foster the growth of oiganisms such as those to which Dr. Buck 
had referred. 

Dr. Shaw (Leicester) wished to know whether Dr. Buck's inquiries 
had extended to the lower lying districts of Leicester, such as Home 
Street, and if so with what result. 

Dr. W. Mabcst, E.K.S. (London), pointed out that the same con- 
ditions which, according to Dr. Buchanan, promoted a low rate of 
mortality from consumption also promoted a low rate of mortality 
from diarrhoea. It would seem, therefore, that there was some con- 
nection between the two diseases. What was the effect of increased 
dampness or dryness of the atmosphere upon the human frame? 
Increased dampness of the atmosphere first of all checked perspiration. 
Checked perspiration involved a tendency to congestion of the internal 
organs, relief of which was found in increased secretions or diarrhoea. 
Checked perspiration also tended to congestion of the lungs, and 
might thus predispose to consumption. Diarrhoea was promoted by 
bad smells, heat, and quality of food. The efl*ect of bad smells was 
very evident from the fact that many medical students were attacked 
with diarrhoea after spending some time in the dissecting room. It 
was well known, too, that in hot and damp countries, such as the 
Island of Madeira, the afiection was very prevalent. 

Dr. SwBTB (Worcester) asked Dr. Buck whether he could give any 
information as to the infantile death-rate amongst the Irish population. 
At Cardiff*, Grayetown, occupied principally by Irishmen, was entirely 
free from the disease, and at Liverpool there was freedom during the 
first year of life amongst the Irish population, although after that 
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age the death-rate was similar to that of the English population. The 
Irish mother deemed it a religious duty to suckle her children, whilst 
English children were largely fed bj the bottle ; here then the milk 
seemed to be the cause of the mortality. At Worcester infantile 
diarrhoea was not so prevalent amongst the very poor as amongst the 
respectable workmen living in £10 houses which were built over old 
rubbish heaps ; here subsoil emanations seemed to him to be the 
only cause, the infant being placed close to the fire in the cradle, the 
heat of the fire causing emanation to rise from the subsoil through 
the tiled flooring. He urged that local authorities should have power 
to dear building sites of noxious materials. 

Sur^.-Major Pbinglb (London) said when the condition of many 
house foundations around London, particularly in low-lying localities, 
was considered, the wonder was that there was not more sickness, 
and particularly infantile diarrhosa. The question of subsoil water, 
too, was of great importance in relation to this disease, from the 
infiuits and children being so near the floor level. 

Mr. G. J. Stmons, F.B.S. (London), was very much surprised that 
Bristol was said to possess a dry subsoil, inasmuch as not long ago 
he was consulted professionally on the subject of the flooding of 
certain districts of that city. 

Mr. Alderman Babfoot (Leicester) pointed out, on behalf of the 
Corporation, that although a system of drainage had been substituted 
for the cesspits which existed throughout Leicester twenty-five years 
ago, and although they had now a pure water supply, the diarrhcsal 
rate remained about the same. 

Sir Chables Camebon (Dublin) remarked that the City of Dublin, 
from which he came, was generally described as healthy in consequence 
of its beautiAil situation and environments. He had never held that 
opinion, for Dublin was built in the valley of a river — and not a very 
sweet one — ^the Lififey, into which the sewage of 360,000 people was 
discharged. The city was so low that the sewers had to be protected 
from the invasions of the sea by means of tidal gates ; it was, in fact, 
waterlogged. Upon the theory just propounded it should therefore 
appear that the diarrhoBal rate in Dublin was very high ; on the con- 
trary, there was very little death there from diarrhcea. Of course 
there did arise cases of diarrhcBa in Dublin, as in other places, but 
these were very largely the results of eating unripe or over -ripe fruit. 

Mr. Hahcook, F.S.S. (London) asked whether many sanitary 
difficulties might not be overcome by originally building sewers of 
adequate dimensions, and whether these difficulties were not due to 
negligent delay, local authorities so frequently deferring too long 
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favourable to the propagation of cognate diseases, such as tjphoid 
fever and cholera. From the discussion which had taken place the 
Congress must feel that the finger had been put upon the cause of 
the disease — an impure subsoil. A remedy of the drainage was most 
essential, and if it were urged that that was impossible on account of 
configuration of the soil, he would onlj reply by referring to Salisbury, 
where a similar difficulty was overcome with eminent success. If the 
Corporation of Leicester would take this to heart, and would try and 
establish a low-ground water system, they would soon put a stop to 
the excessive rate of diarrhcea. What was required was the reduc- 
tion of the subsoil water fluctuation to its narrowest limits. If this 
suggestion were adopted, the disease which has so long been an 
opprobium to Leicester would be practically eradicated. 

Dr. W. E. Buck (Leicester) in reply, said he really thought sewers 
had very little to do with infantile diarrhoea, inasmuch as it prevailed 
in many towns long before they had any sewers at all ; nor had food 
anything to do with these specific cases. At first sight he thought 
that there was something in the statement that houses were built on 
foundations originally filled in with rubbish, but it was not very 
important after all, inasmuch as the same practice was pursued by 
most towns. With regard to the City of Dublin, he should like to 
know whether there was any evidence to show that it was really 
waterlogged. Of course it would be an advantage if sewers were 
originally constructed of adequate dimensions, but that was an 
absolute impossibility, as tlq one could tell how large a sewer might 
be eventually required. Many of the Irish in Leicester suckled their 
own children, but they dwelt in the most unwholesome houses he had 
ever been in. Their children not only suffered from diarrhoea, but 
frequently died from it. The streets near the river were not worse 
off in this respect than other parts. 

Dr. ToMKiNS asked whether the mortality from consumption in 
Leicester was at all on a par with the rate of death from diarrhoea ? 
According to Dr. Buchanan's theory, it should be very great. 

Dr. W. E. Buck (Leicester) said he should think they could hardly 
find a town in England where consumption was more prevalent 
among children than in Leicester, but there were a good many reasons 
for that. 
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On ^* Vaccination versus Isolation^ as a preventive against out" 
breaks af SmalUpox^* by Surgeon-Major R. Pringle, M.D., 
late Sanitary Department H.M.'s Bengal Army. 



Of all the diseases which may be considered as most success- 
fully treated and defeated by preventive medicine, I think it 
will be allowed that small-pox, as met and defeated by vaccina- 
tion, occupies a unique position. The only claim which I would 
advance to be heard on this subject is the fact that I have pro- 
bably seen as much small-pox and vaccination as falls to the 
lot of most medical officers, in a service of thirty years, of which 
the last twentv have been entirely devoted to this branch of 
sanitation in India, the home of small-pox, where the disease 
is worshipped in the form of a goddess, and where in some parts 
inoculation has been practised from time immemorial. I trust, 
therefore, what I may be enabled to advance upon this most 
impoi*tant subject, as the result of the practical experience and 
personal observation of that long period, under such peculiarly 
favourable circumstances, may prove of practical benefit and 
assistance to all engaged in the extinction of this most loath- 
some and fatal scourge, which of all eruptive fevers seems 
to be the most infectious and contagious. As regards the pre- 
vention of an outbreak of small-pox by means of isolation, I 
have perhaps a peculiar claim to be heard on this point, because 
in 1863, when small-pox was admitted into the cantonment of 
Morar-Gwalior, where I was in medical charge of a battery of 
Royal Horse Artillery, I volunteered, as vaccination was im- 
practicable, owing to the heat of the weather, to limit the 
outbreak to the few cases first attacked with the disease. This 
offer was accepted, and I collected them into a tent, which I 
had pitched to the leeward of the station, and though these 
admissions extended over a month, cropping up in isolated cases 
in the centre of cantonments, yet by removing them in the 
papular or pimple stage of the disease, the infection did not 
spread, as the cases had contracted the disease from the out- 
side. The outbreak was limited to seven cases, and when the 
f patients had all recovered, I supplied them with new clothes 
rom funds collected by a subscription in the cantonment, in 
place of the ones I burnt, and let them go to their homes. I 
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kept the tent standing for some time to see if any more cases 
of the disease appeared, and when none occurred, I had every- 
thing likely to convey or retain contagion humt with the t«nt. 
Months after, the price of this tent was ordered to be deducted 
from my pay, as T had burnt it without a committee having 
*^ sat on it," or rather stood round it. In defence, I explained 
that I considered the tent not a suitable place for a committee 
to assemble, adding that I specially selected this tent, as it had 
been condemned as unserviceable, and if my pay was to be cut, 
I trusted it might be at the rate for which these condemned 
tents sold by auction, but respectfully solicited that, in con- 
sideration of the service rendered by this unserviceable tent, 
I might be excused paying for it, which request was ultimately 
graciously granted, and my pay was not mulcted. 

My reason, however, for entering into these details is because 
my action in this instance finally received the entire approval 
of the military authorities at army head-quarters, and the 
measures then adopted, and given in my report, are now those 
directed by general order to be carried out in the case of 
threatened outbreaks of small-pox, cholera, and similar diseases. 
The year foUowinff, during my absence on leave, small-pox 
appeared in the Morar-Gwalior cantonment in a similar 
manner to that just described, but, as no proper measures for 
isolation were taken, the disease broke out in many parts of 
cantonments, and not one regiment could be said to have 
escaped entirely, whereas in the previous year not one case 
occurred in any regiment, the seven alluded to were camp 
followers and their families. The misery and suffering caused 
by this outbreak in cantonments could be seen and gauged, but 
who will tell that which resulted from the cases of small-pox, 
which escaped from the cantonments to spread the disease 
broadcast over the country at a time of the year when, owing 
to the heat of the weather, vaccination could not be practised ? 
The town of Leicester, in which the Sanitary Institute of 
Great Britain holds its annual Congress for 1885, is one in 
which the subject of isolation, as a preventive measure to ward 
off an outbreak of small-pox, possesses a peculiar importance 
and interest, as it must be allowed that by a system of isolation, 
including the special treatment of the cases of small-pox, the 
isolation for purposes of observation of suspected as probably 
infected cases, the disinfection of houses, and all substances 
likely to hold or convey the infection of small-pox, the town 
of Leicester enjoys an immunity from epidemic small-pox, 
which, when its unprotected condition is taken into considera- 
tion, is most remarkable, and exhibits a proof of what can be 
done by a Municipal Sanitary Committee, when it is cordially 
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supported by the inhabitants of the town in stamping out this 
most infectious and contagious of the ordinary eruptive fevers. 
So successful has this system of what I term isolation been^ 
that it is advanced as affording sufficient reasons for rejecting, 
the present scheme of compulsory vaccination, on the grounds 
that the same object has been attained, viz., the stampmg out 
of small-pox without having recourse to a system which is 
charged by its opponents, whose head-quarters may be said to 
be Leicester, with not only being defective in the attainment 
of the object aimed at, but with what is the more serious charge 
of a wholesale poisoning of the constitutions of thousands of 
hel])less children, this being done compulsorily under fines and 
penalties. 

In all that I shall hereafter say, I am particularly anxious 
that this subject should be treated and discussed with a due 
consideration for the feelings and prejudices of others, and if 
the present system of compulsory vaccination requires revision, 
owing to visible defects in the manner in which it is carried 
out, by all means let this be done, and these defects fairly 
faced, and, if possible, removed, that the true benefits of the 
greatest boon to mankind may be exhibited, not in sheets of 
statistics, but in what may be called visible results und benefits, 
as exhibited by the complete absence of the small-pox-marked 
faces, telling of those who have survived the attack, but leaving 
untold the tales of death and misery which each small-pox- 
marked case points to in India, and, I doubt not, in this country 
also ; to the former of which I shall allude hereafter. In 
alluding to the benefits of the first preventive measure, viz., 
vaccination, as I shall probably describe them, where vaccina- 
tion has been carefully and systematically performed for a 
series of years, in terms which might by some be considered 
extravagant, perhaps unwarrantable, I feel some explanation 
is necessary for what will be viewed as the remarkable absence 
of statistics from this paper. 

Sanitary statistics, speaking generally, and vaccination 
returns in particular, require so many conditions to make them 
of use, and so many more to make them absolutely reliable, 
that before they can be accepted as data, they must be care- 
fully examined and tested by other statistics, whose value has 
been visibly proved. Twenty years of vaccination statistics in 
India, if I may judge by the Isorth-West provinces of India, of 
which I have a personal knowledge during that period, have 
satisfied me that, as a rule, those vaccine statistics are not only 
worse than useless, but are absolutely misleading. So readily 
however have they been accepted as true, that in some cases 
departmental promotion up to the highest grades has been 
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given, for what the Government of India, when the imposture 
was laid bare, stigmatised as ** a wholesale fabrication of re- 
turns." Judging therefore from what I have seen and known, 
if I were asked what opinion I have been able to form, if any, 
regarding the benefits of vaccination, as they appear in the pub- 
lished reports of the Government of India, 1 should unnesi- 
tatingly say they were to a serious extent quite unreliable, and, 
owing to the extensive outbreaks of small-pox in some districts, 
such as gravely to shake the faith of every true believer in vac- 
cination. When, for instance, you know of districts with popu- 
lations of upwards of two-thirds of a million, and the birtn-rate 
vaccinated, on paper^ for years, and yet small-pox epidemics 
constantlv occurring in them, what other conclusion can possibly 
be arrived at? To shelter these unsatisfactory results behind 
the shield of worn-out protection, or the neglect of re-vaccina- 
tion, is, in my opinion, unworthy of the science of medicine, 
which in this case would have to alter its laws to suit the bad 
work of careless or ignorant vaccinators, or the false work of 
unprincipled ones. Where really good vaccination has been 
carried on for any number of years, the protection imparted is 
in exact proportion to the ratio between tne birth-rate, and the 
number successfully vaccinated : if the birth-rate is sufficiently 
reached by successful vaccination, and small-pox occurs in any 
but isolated unvaccinated cases, then the work is bad, or the 
returns false, or both. I am perfectly satisfied on this point, 
having proved it incontestably, and this exemption from small- 
pox, with a sufficiently approximated birth-rate is, I have found, 
attainable, without the performance of a single case of re- 
vaccination, during twenty years of my own practical ex- 
perience and personal observation in one sanitary circle, with a 
population of ten millions, and a birth-rate of half a million. 

I feel compelled to preface what I have to say with these 
remarks, as it is melancholy to think of the condition into 
which vaccination has lapsed in the North- West Provinces and 
Oudh, owing to quantity not quality being the stepping-stone 
to promotion. I did my best for years to stem this tide of false 
vaccine returns, by declining at considerable risk to my promo- 
tion, to have anything to do with re-vaccination, but without 
avail, and when I disclosed the whole system in 1880, this ex- 
posure was systematically suppressed. I distinctly informed the 
(Government of India that it, after this exposure, they allowed 
the officer mainly responsible for its suppression from 1880 to 
1883 to retain his appointment, I would resign, and, as they 
retained this officer, 1 resigned the service rather than have my 
name longer associated in any way with what the Government 
of India described in an official document as a ** wholesale 
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fabrication of returns." Before resigning, however, I drew 
from the Government a statement, that my cii'cle of vaccination 
was exempt from these charges, and that no question had been 
raised even regarding the correctness of my vaccine returns. 
In self-defence I record these facts; this exposure is public 
property, and it is possible that, without this vindication, my 
uninterrupted labour for twenty years in one circle may be 
classified with what the Government has stigmatised as above, 
and the conclusions I have formed on the results of my work be 
looked upon as valueless as these vaccine statistics. 

Perhaps I can best discuss the relative merits of vaccination 
and isolation by asking and answering two questions : — 

Ist. What is small-pox in India? 

Answer. A universal disease, leaving where inoculation or 
vaccination are not practised its visible results on 95 per cent, 
of the adult population. 

2nd. What is cow-pox (vaccination) in India ? 

Ans. That which can be made a similar universal disease, 
imparting, where it is carefully and systematically practised, an 
immunity from small-pox, such as even its great discoverer 
could never have expected, because he could not have supposed 
the prophylactic could have been subjected to such severe tests 
as it has to meet annually in India. 

The answer regarding the universality of small-pox in India 
may appear to many in this country startling, if not incredible, 
but vaccination, notwithstanding all it is charged with, has 
resulted in an absence of small-pox which, I fear, has occasioned 
ignorance, which has produced indifference as to what small-pox 
is, when unchecked by inoculation or vaccination, and I shall 
now try to throw some light upon this ignorance, if only in all 
kindness to warn Leicester of what may be near it with its 
hundreds of unprotected children. I shall not, however, 
exhibit this by means of statistics, showing the deaths from 
small-pox where the disease is unchecked, though if there are 
any sanitary statistics in India which may be accepted, they 
are those of small-pox mortality, for the following reasons. 
There may be doubts as to what is true and spurious cholera, 
what is simple fever, fever of starvation, jail fever, or fever 
with typhoid symptoms; but a death from small-pox is a death 
from small-pox and no other disease, because chicken-pox as a 
rule is unknown in India, except as an adult disease, and there- 
fore rarely fatal, whilst small-pox is a disease of infancy, or 
under puberty. Further, there was no reason to conceal deaths 
from small-pox as there was deaths from cholera. The inquiries 
then and now made about cholera and tabular statements called 
for, often tax an overworked European official very considerably, 
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and if he shows this, the natives are not slow to see it, and 
act accordingly, thus accounting for the remarkable freedom of 
some localities from the fatal scourge, when it is prevalent in 
the neighbouring districts. Now, however, that vaccination is 
made compulsory, under certain conditions, this system, unless 
carefully carried out, will lead to the concealment of the 
disease, for fear of the infliction of compulsoiy vaccination, 
with its fines and penalties. 

The twenty years, however, over which my observations ex- 
tended were years in which, in some instances, the poor ignorant 
villagers, who, worshipping the scourge as a goddess, pointed to 
the lew children left to vaccinate with an expression of religious 
resignation ; the goddess of small-pox, " Seetla '* by name, had 
taken their children, and it was with difliculty I could persuade 
them in some instances, to accept vaccination to preserve a 
remnant in their village. When therefore we read of 170,000 
deaths from small-pox in a population of forty millions in one 
year, we may be sure this number at least died of small-pox and 
no other disease, or when in 1863 in the city of Muttra, with a 
population of 44,000, small-pox in two months carried off 3,500 
children, a fact vouched for to myself by the medical officer of 
the district, some estimate may be formed of the mortality from 
small-pox in an unprotected population. In Muttra in 1883, a 
year of equal small-pox prevalence as 1863, not one fatal case 
was recorded from this disease — but here I had been vaccinating 
for twenty years with the cordial support of the people of the 
town. 

The only figures I shall give resembling statistics are those to 
show the universality of small-pox in the North- West Provinces 
of India, and they are more viMle results than compiled 
statistics. 

The inquiry was carried on between the years 1861 and 1872 
in certain jails in the North- West Provinces of India, where the 
records on the subject of small-pox had been carefully kept. 

Total number of prisoners examined 268,445. 

Per cent. 
Number exhibiting visible marks of small-pox 228,964 or 85'29 

Number with doubtful marks 20,480,, 7'H3 

Unprotected •• 12,215 „ 4*55 

Inoculated 4,233 „ 1*58 

Vaccmated 2,553 „ 0*95 



268,445 100*00 

Now, in a country where chicken-pox is a rare disease, the 
doubtful cases may be classed with the small-pox-marked cases, 



B. FBOrOLB. 105 

bringing up the total to 90 per cent., while the unprotected — 
ue.j unmarked — cases would, had the examination been care- 
fully made, no doubt have showed a few small-pox marks, 
which would bring the percentage to nearly 95, and, I may 
add, the condition of the jail population as regards small-pox 
may be taken as nearly similar to that outside of the jail. This 
universality of small-pox is no doubt due to the regular annual 
appearance of small-pox, and I do not think two per cent, 
could be found to be proof against this annual visitation, more 
especially as no isolation is thought of, and at the small-pox 
festivals children covered with the disease in every stage of the 
eruption mix freely with those as yet free from it. 

Now, if we examine the schools, we find between 50 and 60 
per cent, are \d8ibly marked with the disease, this smaller per- 
centage is due to the fact that the children of the better classes 
enjoy, by means of their isolation while young, a certain immu- 
nity, which, however, unless they are vaccinated or inoculated, 
they soon lose as adults, when they have to go into the world 
and encounter the infection and contagion to be met with in 
the villages, streets, and markets. What would be thought in 
this country of parents withholding from their child its chance 
of succession to property till it haa suffered from small-pox, and 
recovered, as, not till then is its life calculated upon, so as to 
require provision being made for it. When I began the system 
of voluntary vaccination in my circle in 1864, at first only the 
children of the lowest castes were obtainable for the opera- 
tion, and in villages where female infanticide was practised, 
and which were thus under the Act to prevent that practice, the 
ffirls were submitted for vaccination in the hopes, I presume, 
that they might die from its effects. The very opposite, how- 
ever, was proved to be the result, and while the boys in these 
families were swept off in numbers by small-pox, the vaccinated 
girls lived I These tactics had, therefore, to be changed, and 
the girls are now kept from vaccination in hopes that they 
might die from small-pox, when no questions are asked I I have 
seen a gap in the population due to an outbreak of small-pox, 
t.e., only a few children between the years of 8 and 12, though 
there were numbers under 8 years. With the present beneficial 
effects of vaccination such a force of infection and contagion 
is impossible, but there is no reason whatever why Leicester 
some day may not be visited like Muttra. When the cases are 
few the contagion can be stamped out, but it is quite a dif- 
ferent thing when the numbers increase, and the first failure 
of these measures of isolation to limit, and then stamp out the 
disease may prove terribly disastrous, and after this picture 
of small-pox, where protection is unknown, or very limited. 
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Leicester cannot say she has not been warned. It must be 
borne in mind, when alluding to the success of isolation in 
l^eicester, that it is mainly due to the success of vaccination 
outside the town, which only admits of the few isolated cases 
attacking the fortifications of isolation almost singly. These 
attacks are easily, comparatively speaking, successfullv resisted, 
but if the opposition to vaccination increases around Leicester, 
and the number of unprotected become greatly increased, the 
attacks will have to be met at numerous points, and I question 
if they will then be successfully defeated. When, if once the 
enemy gets into an unprotected town like Leicester, it will, I 
feel, fully repeat the tales of death and misery I have seen in 
India. Agam, what is to prevent the unprotected cases leaving 
Leicester like the boys in the schools in India and afterwards 
suffering from small-pox, except the acceptance of vaccination 
in the places in which they live I In short, to take the entire 
credit of stamping out small-pox by means of isolation is not 
fair to vaccination, which with all the false charges which have 
been brought against her, has yet returned good for evil to an 
extent which only those can calculate who have seen small-pox 
raging where vaccination is either unknown or but rarely 
practised. 

I will close this portion of my paper by showing what careful 
and systematic vaccination can do in the home of small-pox. 
What would be thought in this country, of children covered 
with small-pox, at the most infectious period of the disease, 
running about at the washerman's village, among the bundles of 
clothes belonging to a large military convalescent depot in the 
Himalayas, and a still larger civil hill sanatorium, without the 
faintest attempt at any precautionary measures? But this 
actually happened in the case of Landour and Mussooree in 
the Himalayas in 1883, and yet there was no rushing about to 
get re-vaccinated. Nothing of the sort, a feeling of protection 
existed, fully justified by not a single case of the disease ap- 
pearing in either of these stations, in which I had been vacci- 
nating for twenty years without re-vaccinating a single native 
whom my subordinates or myself had vaccinated during that 
period. In mentioning this instance, and others, to some pro- 
fessional friends in this country, they admitted that these favour- 
able results were not likely to be met with in this country, in 
thickly populated localities, and I can quite understand this from 
the large number of operations performed with "stored lymph." 
All my work in India was with fresh vaccine lymph, taken by 
the operator from a vesicle the outcome of his own work ; this 
is what I call careful and systematic vaccination, which will 
without fail exhibit the triumphs of vaccination. There are 
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numbers of medical officers in this country whose vaccination 
is carried on in a similar manner, in whose practice small- 
pox is unknown, except in the case of a poor tramp passing 
through the town or village. Let Leicester awake to a sense 
of its real danger; and perhaps the following may show 
how its present critical situation may be exchanged for one of 
conscious security. During the cold season, when vaccination 
can alone be practised in the plains of India, a few cases of 
small-pox were admitted from the district into the City of 
Meerut with its population of 80,000 ; an enquiry exhibited 
an alarming number of unprotected children. A meeting was 
called, at which I promised to remove all this danger of small- 
pox if all assisted. This they not only promised, but carried 
out most faithfully, and in five days 2,200 children were vac- 
cinated with a success of 98 per cent, and the supply of 
children failed before that of the vaccine lymph. This hap- 
pened about ten years ago, and ever since Meerut has been 
exempt from small-pox ; the visible benefits of these extensive 
vaccine operations were apparent to all, and my vaccinators 
experienced no more difficulty in their worL Subsequently 
this work was repeated in Alighur, Hattrass, and Khoorjah ; 
other instances could be given, but these will, I think, suffice. 

I now come to the subject of the preventive measures summed 
up in the term isolation ; and in this city I would draw particular 
attention to them, as adopted by the sanitary committee to 
stamp out small-pox, without having recourse to vaccination, 
and they are certainly most instructive, and should cholera visit 
our shores will be invaluable, as proofs of what can be done in 
the instance of the most infectious and contagious of known 
eruptive fevers, viz., small-pox, when all combine to attain one 
object ; in this case to exhibit the non-necessity of vaccination, 
as a means of stamping out small-pox. These measures con- 
sisted in isolating and treating the cases of small-pox in special 
hospitals, but as 1 can ouote Mr. Windley's exact words, I think 
I had better do this. In a letter to a provincial paper dated 
February 17th, 1885, Mr. Alderman Windley, chairman of the 
sanitarv committee, writes as follows : " In addition to the 
above,' (i.e., the prompt removal to hospital,) *' I may say we not 
only remove any case of small-pox to hospital at once, but we 
also persuade all the persons who have been found in the house 
at the time to take up their abode in a separate ward at the 
hospital for fourteen days quarantine ; in the meantime 
thoroughly disinfecting bedding, clothes, and house from which 
the patient was removed." 

I am satisfied that short of vaccination nothing more could 
be done to stamp out the disease if admitted, and that this has 
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been successful, thanks to vaccination outside, need not be a 
matter of surprise. But what does all this success depend 
upon? Tlie cordial concurrence and support of the entire 
community, and the earnest desire of every member of it to act 
faithfully up to the wishes of the sanitary committee, and to 
aid them by every means in their power. " Now, suppose into 
this hitherto unanimous community comes a family, the head 
of which objects on principle to any preventive measures what- 
ever, even goes the length of objecting to treatment for small-pox, 
and considers isolation, separation for observation, and disinfec- 
tion, as an interference with the liberty of the subject. Where 
would this confessedly successful method of stamping out 
small-pox be, if in this family a single case of small-pox occurred? 
Have the sanitary committee power to enforce these rules of 
sanitation, and to isolate this case against the parents' will, and 
to place the rest of the family *' in a separate ward at the hos- 

f)ital for fourteen days' quarantine," or, is it, as Mr. Windley's 
etter would lead one to suppose, a case of persuasion^ not com- 
pulsion ? If the sanitary committee have not this power nothing 
will prevent the disease spreading in a case like the one 1 
suppose, and, like a fire, the greater the number of susceptible 
cases it finds, the more fiercely and irresistibly will it burn, till 
it has burnt itself out, or is checked by the barrier of insuscep- 
tibility to the disease, which careful and systematic vaccination 
can alone supply. Further, it must be remembered that though 
isolation, separation or observation, and disinfection may 
stamp out the disease if its admission is confined to a few 
isolated cases, all three will in this country prove utterly power- 
less if the cases increase in number, or become at all scattered* 
The triumphs of vaccination at Meerut, and alluded to before, are 
all placed on public record, and guaranteed by independent and 
disinterested witnesses, and there is yet time for Leicester to 
be the scene of one of these triumphs. The slightest careless- 
ness in these measures of isolation might bring Leicester at any 
time face to face with a calamity worse than many towns in 
Spain are now suffering from. I have seen cholera and small- 
pox both claiming their victims by hundreds, and to my mind 
there is no comparison between these two awful scourges ; the 
unrecognizable victims of the most loathsome of known diseases 
cannot, I repeat, be compared with those of cholera, where the 
strong and healthy are struck down as if in battle by an invisible 
blow or wound, and if they recover they resume their journey 
with constitutions only temporarily weakened, as I know from 
my own experience, and not in the least permanently affected ; 
with small-pox it is totally different. Go into a Mahomedhan 
village near Boolandshur, for instance, and see the sightless 
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men, and all from small-pox, mostly blind from their boyhood or 
even childhood, depending for their food on those in many casefi 
living on the margin of scarcity if not want. But why do I 
say Mahomedhan villages? Because the ties of caste among 
the Hindoos limit the friends of the blind victim of small-pox ; 
and when scarcity of food is added to all, an unparapetted well 
or a hugh cart-wheel in a narrow lane in the village too often 
end the sightless existence of the poor Hindoo lad. I believe 
very few cases of severe attacks of small-pox ever make good 
recoveries, and in India, among the poor, the burden of life is 
not unthankfully parted with in the case of a weakened or 
crippled child. That which made me in 1864 decide on devot- 
ing my whole energies to the relief of humanity suffering from 
small-pox, was the case of a wealthy banker ; he had lost eight 
children from small-pox, and he brought the last child, a boy, 
to me, as he had heard that there was an English medicine for 
small-pox, and would I give it to his last and only child t This 
must be my excuse for pleading thus earnestly for the children 
in Leicester. 

In closing, I would like if possible to answer some of the 
objections usually brought against vaccination. These I think 
can be summed up under two heads, viz., first, the fear of the 
child's system being poisoned with impure vaccine lymph, and 
secondly, the discomforts attending the operation among the 
children of the working classes, whose time is so fully taken up, 
and who can but ill afford to pay for extra medical attendance 
on their children, if such is necessary, as the result of submitting 
them to that which is compulsory under fines and penalties. 
As regards the first, I am sure if fresh vaccine lymph were 
invariably employed, and the operator saw the vesicle it came 
from, we should hear less about these local inflammations and 
eruptions, and the whole course of the vaccinal eruption would 
be such as to remove that dread of the operation, which seems 
to be so general. I am aware that I shall be told that there 
are cases in which it is simply impossible to operate always with 
fresh lymph ; it is possible there may be such cases, then let the 
operator know how to store his own vaccine lymph in tubes, as 
I have had tg do and to teach for months every year in the 
Himalayas, owing to the hot weather in India being fatal to the 
course of characteristic vaccinia. What can be overcome in 
India can surely be overcome here in a cool climate, where the 
vesicle can be carried on all the year round. What I fancy is 
wanted is practical teaching, not theoretical, the supposed 
simplicity of the vaccine operation, and the little supposed-to-be- 
necessary knowledge about vaccination, are the greatest obstacles 
to the successful carrying out of the scheme ; and 1 am satisfied 
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that if more knowledge were acquired on the subject, and more 
care devoted to the primary operation, we should bear less about 
the necessity of re-vaccination, from loss of protective power by 
deterioration in the lymph, or lapse of time since the primaiy 
operation ; and this joint in the vaccine armour, through which 
alone it is assailable would be for ever closed up. We hear now-a- 
days of the frequency of alarming symptoms following re-vaccina- 
tion, and lam not the least surprised at it; much of the calf lymph 
now in use is largely made up of serum, the result of local inflam- 
matory action, squeezed out by the clamps or forceps on the vac- 
cinal eruption, alter all the lymph has exuded, and to insert this 
serous fluid into the system of a full-blooded, perhaps well-fed, 
and stimulated adult, without preparation, or caution as regards 
diet or exercise of any kind, appears to me a very serious under- 
taking, and I have seen it produce alarming results in some 
particular cases. After a considerable study of the subject, I 
am decidedly of opinion that inoculation scientifically carried 
on, by cultivated lymph from selected eruptions, without any 
thought of repetition of the operation, is infinitely preferable to 
vaccination with re-vaccination every seven years, or whenever 
there is a small-pox scare. For twenty years I have devoted 
my entire energies to supplanting inoculation by vaccination, 
which I should never have done had I believed in the necessity 
of re-vaccination. As I have never practised re-vaccination, 
and yet expelled small-pox from towns, cities, and districts, 
wherever I have sufficiently approximated the birth rate with 
successful vaccination, I am not likely to practice inoculation, 
or recommend it, having secured all I want by careful and 
systematic vaccination. When trying to supplant inoculation 
by vaccination, I found an objection raised to my vaccinator 
not being at hand if required to see a case ; whereas, the 
inoculator livfed in the village where he w^as operating till all 
the cases had recovered. I pointed out to these people that 
after inoculation small-pox appeared in many cases, and some 
of them were often very serious ones ; with vaccination this 
never happened, and the worst that could occur was the part 
operated on, owing to heat, flies, dirt, &c., sometimes taking a 
considerable time to heal, but I said the vaccinator would 
operate in the neighbouring villages in such ft way that he 
could be readily found, and would attend and treat the 
case if necessary. This quite satisfied them, and except where 
the vaccinator was clearly to blame I never had any trouble 
under this head. I would therefore ask only those best qualified 
to speak on this point, if these objections are similarly met in 
the practice of compulsory vaccination in this country. The 
upper classes can have their children vaccinated by their own 



J 



B. FBINGLK. HI 

doctor, and, if necessary, attended by him ; simple justice 
therefore demands that that which is compulsorily enacted, and 
may require on that account medical attendance, in the case of 
the poor should have the same means of alleviation gratuitously 
and ungrudgingly supplied by the State, which the rich can 
secure by payment- I am aware that the great obstacle to all 
this lies on the score of expense ; but take the case of London, 
who will calculate the expense and misery attendant on the 
small-pox hospitals of the metropolis, and the removal of 
patients to them t Exceptional circumstances must be met by 
exceptional measures, ana I feel that the worst way to treat 
small-pox epidemics is by the erection of large small-pox hos- 
pitals. Let there be a staff of public vaccinators, specially 
trained to work with fresh lymph, for which they alone will be 
answerable, exempted from all other medical duties, and then 
there will be less chance of erysipelas appearing among the 
lately vaccinated cases, the people will see an increased atten- 
tion given to their comfort, in the compulsory carrying out of 
that which is designed to protect the public from small-pox, 
and the valuable assistance of the parents will be secured, which 
all who have practised vaccination extensively know the im- 
portance of, when collecting lymph for future operations. 

As regards the possibility of imparting other diseases with 
the vaccme lymph employed, I am, of course, aware of the ex- 
periments on the subject, and the opinions generally expressed, 
out, judging from my own experience, which I suppose is as 
extensive as that of most, I have not met with a single case in 
which vaccination could be charged with the introduction of 
any injurious germ whatever. The very few cases in which 
alarming and distressing eniptions have followed the operation 
in young children, have been due to the lighting up of that 
which had been irJieritedy not inserted. I desire to speak most 
jKxsitively on this point, as I have satisfactorily proved it in 
every case which has occurred in my practice, or that of my 
vaccinators, and which have been reported and seen by me. I 
have met with two cases; one, that of a pure European, and the 
other a Eurasian, in which I declined to vaccinate the children, 
unless vaccination was held blameless for what might follow the 
operation, as it would clearly be shown to be due to hereditary 
causes. With this T will close, and can only trust that what I 
have said, and which is the outcome of practical experience and 
personal observation, not statistical data and theoretical con- 
clusionSy may prove to be of practical benefit and assistance. 
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Alderman Windlet (Chairman of the Leicester Sanitary Com- 
mittee) said the reader of the paper had come to curse the system of 
isolation, but started by blessiog it, showing that he had stamped out 
at leant one outbreak of small-pox in India by its means. He agreed 
with the lecturer as to the comparative worthlessness of vaccination 
statistics, but doubted his assertion that the success of isolation here 
was due- to the success of vaccination outside the town. As to the 
warnings which the lecturer had given, they had heard them many 
times before ; and while they did not alarm him, they might act as a 
stimulant to increased vigilance on the part of the sanitaiy author- 
ities. Dr. Prin^le, having been connected with the army, would 
know what would happen to a sentinel if he should be found asleep 
at his post ; and so he should say public opinion would condemn the 
sanitary authority here if they allowed any laxity to take place in 
their mode of dealing with small-pox. He had not a word to say in 
disparagement of the interesting statement made by the lecturer as 
to the success which had attended his vaccination in India, that 
statement would no doubt have due weight with the public ; but he 
was in error in supposing that the system of isolation adopted in 
Leicester was instituted in order to stamp out small-pox without 
having recourse to vaccination. It was adopted at the suggestion of 
the lato officer of health, who was a firm believer in vaccination, 
and it was simply to prevent the spread of the disease when it was 
imported into the town. Leicester was one of the first towns to 
adopt the Notification of Diseases Act, which had worked satis- 
factorily. As soon as a case of small-pox was notified, they took 
immediate steps to remove the case to hospital, to disinfect premised 
and clothing, and to persuade the occupants of the house where the 
case was found to go into quarantine for a fortnight. The necessity 
for this had been proved, as persons so removed were sometimes 
found in two or three days to be affected with the disease. They had 
no compulsory power beyond that given by the Public Health Act, 
which applied all over the kingdom ; but if householders refused to 
go into quarantine they would send an officer every day to inquire 
at the house, so that the danger of infection should be reduced, and 
of course it would be their duty to warn persons of the penalties 
they were liable to if they exposed others to contagion. Bie would 
like the experience of Leicester to be made widely known by means 
of that Congress. In 1852 there were 52 deaths from small- pox, in 
1858 there were 63, in 1864 there were 104, and in 1872 there were 
346 ; that was before they had the Notification Act, or any means of 
efficient isolation ; since that time, and under their present method, 
thev had not had a single epidemic of small-pox, and a large number 
of import-ed cases had been dealt with, and the disease in each instance 
stamped out. Therefore he thought that instead of the constant 
repetition of these terrible warnings as to what might happen, the 
sanitary authority were at least deserving of something more gracious, 
not to say complimentary. He, Alderman Windley, was glad to 
leave medical men to praise or condemn vaccination statistics, and to 
settle their disputes as to the value of vaccination and revaccination, 
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and for or against vaccination from the calf; what he found was 
that the outcome of the system of vaccination was repeated failure. 
In proof of this he quoted the following sentence from a recent 
report of Dr. Seaton, officer of health for Chelsea : — " The ratepayers 
of London have spent millions of money, and small-pox, the disease 
which should have been limited, if not prevented, has, during the last 
few years, been worse than ever in its ravages." "With that state of 
things he, Alderman Windley, would contrast the experience of Lei- 
cester, and he claimed that what Leicester had done other large 
i towns might do. At London it was not possible, while they had thirty- 

' nine different authorities, who did not act together in this matter. 

Prof. W. H. CoEFiBLD (London) having complimented the 
sanitary authority of Leicester upon insisting on the isolation of 
small-pox cases, said it was possible that a general belief in the 
efficacy of vaccination had led sanitary authorities to be to a certain 
extent negligent in the matter of small-pox cases. When it was said 
that isolation was preferable to vaccination, he must reply that the two 
things were not to be compared in that way. L^olation and vaccina- 
tion must go hand in hand, and the time must come when isolation 
alone without vaccination would be totally unable to deal with small- 
pox. When that time came there would be a terrible awakening for 
Leicester. He presumed that vaccination statistics were as good as 
any other statistics. Statistics were the application of figures to the 
facts they had before them. Every science was perfect as it was 
amenable to mathematical proce^^ses. Every science was more per- 
fect as it became amenable to the application of figures. Statistics 
were at present nearly the only form of mathematical test that could 
be applied to the facts of public health. Of course they might be 
falsely interpreted by those who did not understand them, but he 
thought no one coujd look at the remarkable figures published in the 
German Vaccination Eeport without seeing that they told a very 
plain tale. Up to the year 1873, small-pox was rife in the German 
and Austrian armies. In March, 1874, the Eeichstag passed a law 
making vaccination and re-vaccination compulsory throughout the 
whole of the German Empire. The result was that since then there 
had been hardly any small- pox in Berlin, and while in the German 
army there had been a slight amount of sickness, there had not been 
a single death from small-pox in the whole of that vast army up to 
the present time. Surely anti-vaccinationists did not know what 
small-pox was in the last century, when it was a disease which 
caused one in twelve of the deaths from all causes. In 1796, when 
it was most fatal, it caused no less than 184 deaths out of every 
1,000 deaths from all causes in this country. It slew one-fifth, and 
in its confluent form one-half, of those whom it attacked ; it caused 
from one-half to two-thirds of all the cases of blindness in Europe, 
and disfigured those it neither killed nor rendered sightless. Thus 
the whole people in the last century was practically a pox-marked 
race. Anti-vacciuationists seemed to forget that this disease became 
so prevalent, and was so universally distributed, that the most 

H 
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extraordinary method was taken to meet it. That method was the 
inoculation of healthy persons with some of the poison of this terrihle 
disease — one of the foulest diseases that has ever appeared on the 
face of the earth. This plan was discovered in China, and was 
imported into this country from Constantinople by Lady Mary 
Wortley Montagu, and it was employed throughout all ranks of the 
population, and extended even to the royal families. The royal 
family of Sweden and that of our own Soverei^, GFeorge Til., were 
inoculated with small*pox. That system of inoculation had but one 
meaning. The fact was it was not worth anyone's while to wait 
until he caught the small-pox. The disease was so widely distributed 
among the whole population that it was better to be inoculated with 
the poison, to have the disease in the milder form given by inocula- 
tion, and to be protected for the rest of one's life. As to revacciniv- 
tion, it was demonstrated by Jenner himself, the discoverer of 
vaccination, that both vaccination and revaccination were necessary. 
For fifteen years after Jenner practised vaccination there was 
no case of a vaccinated person contracting small-pox. After that 
time some cases did arise. The statistics that had been gathered from 
various armies throughout Europe, had proved beyond all contest 
that revaccination in riper years was necessary as a complete 
preventive of small-pox. That vaccination was an almost absolute 
preventive was shown by the fact that during the 1870-1 epidemic, 
out of nearly 15,000 oases treated in the London Hospitals, there 
were only four which showed proof of revaccination, and these were 
mild cases. 

Mr. F. T. MoTT (Leicester) said he was in favour of vaocination, 
but one of the arguments of the anti-vaccinators, viz., that small-pox 
was dying out, as all other plagues had done in their turn, had not 
been definitely answered, and it would be useful if the lecturer 
would answer it 

Sir Chables CjlIDSbos (Dublin) addressed the Congress, and in the 
course of a humorous speech said that there was no population more 
thoroughly vaccinated than the Irish people, and a population free 
from end to end of small-pox. He thought that perhaps a little too 
much had been claimed for vaccination. All that they could claim 
for it was that it lessened the susceptibility to contract disease when 
it was epidemic, and enormously lessened one's chance of getting the 
disease. He had found from investigation that in the case of persons 
vaccinated the disease ran, as a rule, a much milder course. 

Dr. Alfred Cabpenteb (Croydon) commended the measures taken 
by the Leicester Sanitary Committee for the repression of small-pox. 
They were measures which ought to commend themselves to the 
attention of all other sanitary authorities in the kingdom. The steps 
taken by the Leicester Sanitary Committee correspondedsomewhat with 
the measures that were taken by a local authority in endeavouring to 
repress fires. It was requisite to mRinJAin a certain fire brigade 
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amngement, so that when a fire attacked inflammable material it 
might be put out before it reached any very large dimensions. 
That was an absolutely proper course to be taken, but there was 
another course that conld be followed, and that was to make the 
material non-inflammable. Thus by vaccination it was proposed to 
make the human body non-inflammable to small-pox, in order that 
there might be no propagation of disease. It was urged that statistics 
should be put on one side as not always trustworthy, but he would 
^ve some particulars that were absolutely unimpeachable. Last year 
he. Dr. Carpenter, with about 25 medical men, went down to the 
camp at Darenth, where there were more than a thousand cases of 
small-pox under treatment. They went among the cases, examined 
them, saw their character. The whole of them were there for some 
hours, and became thoroughly permeated with small-pox germs, and 
yet not one out of the whole number was afl^cted by the disease. 
Send twpnty-flve men who had not been made non-inflammable down 
to the small-pox hospital at Darenth in the same way, and he would 
guarantee to say that at least four of them would go into their coffins 
in consequence of their visit. It was quite true that vaccination was 
not entirely protective, nor was smaU-pox itself. Cases of small-pox 
among people who had been properly vaccinated were exceedingly 
rare, whereas he had known of people who were small-pox marked 
having the disease a second time to a very considerable extent. The 
inhabitants of Leicester and other towns in this country appeared to 
know nothing of the ravages of small-pox in unprotected districts. 
He should like those gentlemen who were earnest anti-vaccinators to 
be compelled to take the nursing of two or three cases of confluent 
smaU-pox in persons not vaccinated, and then compare such cases 
with the confluent form, which was, however, exceedingly rare, in 
those who had been protected by vaccination. If after that they did 
not become true earnest desirers of vaccination he should be extreoM^ly 
surprised, for he could assure those who knew nothing about small- 
pox there was nothing so horrible, nothing so terrible as that disease 
occurring in a confluent form in the unvaccinated. The vaccinated, 
on the other hand, when attacked, got through it in the most com- 
fortable and satisfactory manner, and suffered none of the horrible 
torture and results which were the fate of the unvaccinated. 

Mr. J. T. Stbphbit congratulated the Sanitary Committee on the 
modiut operandi they had adopted for treating smaU-pox. He pointed 
out that cases of infection which had appeared in Leicester had 
invariably been introduced from other towns, and contrasted the 
state of the borough with the condition of other boroughs where 
vaccination met with little resistance. He thought the Sanitary 
Committee were going the right way to work, and he trusted that 
thev would continue to practice the methods that had been adopted, 
while he endorsed the suggestion of Alderman Windley, that anti- 
vaccinators should be treated a Uttle more leniently by the magistrates. 

Professor db Chaumont, M.D., P.E.S. (Southampton) remarked 
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that the system of inoculation of the last century was certainly not a 
benefit to the community if it were to the individual, as the individual 
inoculated was often the centre of infection, and made the Ooyem- 
ment press forward the system of vaccination. The sudden and re- 
markable way in which the disease ceased and continued absent for 
many years was a distinct proof of the efficacy of vaccination, although 
experience had shown that the vaccine influence was not entirely pro- 
tective throughout the whole course of life. He thought they might 
well congratulate the Sanitary Committee of the Corporation of Liei- 
cester on what they had done for the isolation of disease. Their 
action had been admirable, but they were only carrying out what had 
been insisted upon by the medical profession for a long while. They 
had dealt successfully with a fatal and contagious disease, and he 
hoped their example would be followed throughout the country. They 
could not, however, say that that was a reason for giving up vacci- 
nation. The success attending what had been done in the borough 
should encourage all others, as far as possible, to carry out measures 
of isolation and other sanitary preventive measures which would tend 
to the diminution of the disease. He could not, however, go so far 
as Alderman Windley, that that was a reason for mitigating the 
penalties. The law ought to be carried out thoroughly, and he saw 
no reason why the cumulative penalties should be dispensed with. 
The only alternative he thought would be that the law should give 
power to the magistrates to order the child to be taken and vacci- 
nated, but unless the vaccination laws were properly enforced they 
had better be abrogated altogether, and vaccination left to the 
common sense of the people. 

Dr. A. Eansomx (Manchester) referring to the remark of a 
previous speaker as to the disease existing in one place and being 
non-existent in another, said that many of them could remember that 
when the disease of small-pox was prevalent in the Austrian army 
there was not a single case in an adjoining country. Mere isolation 
without removing the cause of disease was a very doubtful expedient ; 
and he must point out to Leicester that when contagion crept into 
unprotected districts not previously visited for some time, it generally 
carried off enormous numbers. 

Surgeon-Major Fbikgle (London) said, in reply, that he had 
practised isolation in India because the only expedient he had in the 
hot season was to isolate small-pox patients; but when he could 
vaccinate he vaccinated 2,200 children in ^ye days, as he did in 
Meerut in the cold season. 
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On ^^ Impediments to Sanitary Progresa^^ by Lewis Angell, 
M«In8t.C.E., Fellow of King's College, London. 

Although sanitation claims to be recognised as a science, it 
can hardly yet be included among the exact sciences. When we 
speak of sanitary progress, the results are not infrequently 
challenged. That sanitary progress means the elimination of 
extraneous preventible causes oi disease, is an abstract proposi- 
tion to which all will assent, but in the practical application of 
the proposition we find many shades of difference. For 
example, the most urgent sanitary question of the day is that 
of sewage. Sewage m solution in our rivers ; sewage gas in 
our streets and houses. Within the present month the author 
has had to inspect the condition of a remote borough wherein 
sanitary principles are almost absolutely unknown ; in the course 
of the inspection an informal meeting of the town council was 
called, in order to convey to the author the respective views of 
the members upon what they understood by sanitaiy principles. 
One worthy alaerman asserted that underground drainage was 
ruination to a town, causing great injury to health, low fevers, 
&c. ; that street ventilators were worse than cesspools, and that 
it is better to live in an undrained than a drained town. 
Another of the council declared that the universal adoption of 
earth closets was the only proper method of dealing with the 
matter. One was in favour of sending the sewage direct to the 
sea. Another was for turning it over the land; wnile yet another 
pronounced for the retention of the old-fashioned unadulterated 
cesspool. Such were the author's instructions. Can we be 
surprised at the differences of opinion among the inexperienced 
in sanitary matters in the face of the experiments and the 
failures, the royal commissions, the local government inquiries, 
and the Parliamentary committees of the past twenty-five 
years t Just now, during the '* silly season," the pollution of 
the Metropolitan rivers by the Metroplitan and local boards has 
afforded an opportune subject for the daily papers, and not a 
moment too soon. We all join in the general conJFession that 
we have left undone those things which we ought to have done, 
and done those things which we ought not to have done, and 
there is no health in us ; but we sliow no signs of repentance. 
We separate into sects and parties, each shouting its own 
sanitary shibboleth. 

The obiect, however, of this paper is not to discuss the sewage 
question, but to illustrate some oi the difficulties of putting into 
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effective practice those abstract principles of sanitation upon 
which we are agreed. 

Public health legislation was practically commenced in 1848, 
and added to year by year till the principal Act and various 
amending Acts were consolidated in 1875. Ten years of ex- 
perience and advanced knowledge have shown the conspicuous 
defects of the 1875 Act, as well as the weakness of that mythical 
and ever changing body of "Lords and Gentlemen," known as the 
Local Government Board, who *^ come like visions, so depart ; " 
but the attention of the Whitehall Ghosts* has been called over 
and over again to these defects, until local authorities, who can 
afford it, are driven, in despair, to supplement the Public 
Health Act by numerous local private Acts to obtain those 
powers which the Imperial Government fails to pant to the 
country at large. While grasping after the shadow of party 
politics, we are losing the substance, the ^'salus generis 
humanL" 

But accepting legislation as it is, how frequently is it a dead 
letter ? There are those who, in the language of the Koyal 
Sanitary Commission of 1871, are '^interested in offending 
against sanitary laws, even amongst those who must constitute 
chiefly the local authorities to enforce them.'* What was true 
in 1871 applies in 1885. The notorious Clerkenwell Vestry, to 
wit In the remote borough, previously referred to, the site is 
honeycombed with the most offensive overflowing cesspools, 
under the very windows of closely crowded cottages ; some of this 
filthy property is owned by members of the sanitary authority ; 
Aldermen who sit on the magisterial bench, upon whose 
favour the local ofiicials are dependent, and against whom it 
would be not only useless, but folly for an ofiicer to take action. 
Of another district, near the Metropolis, within the last fort- 
night one thus writes to a daily paper : " for years the district 
has been a gold mine, a happy hunting place, full of g^me for 
surveyors, lawyers, contractors, and jerry builders. The land 
speculator flourished, and the leasehold system prevailed ; bye- 
laws infringed by a member of the board, with the knowledge of 
the board and its ofiicials, bye-laws broken by friends of the 
members, openly." Yet another instance, adjoining the Metro- 
polis, in an important district where buildings are proceeding 
very extensively, the model bye-laws of the Local Government 
Board have been adopted, and the surveyor has been honestly 
endeavouring to enforce them, but the speculating builders have 

* Sir Charles Dilke, late President of the Local GoTemment Board, in a 
subsequent speech at Halifax, October 13th, describes the Whitehall Board aa 
a '* Phantom Board," which *' was never intended to meet, and which never 
has met, from the day of its creation to the present time." 
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succeeded in returning a majority of their own class as members 
of the board to frustrate the action of the surveyor, whose 
master they now are. 

In the limes of Wednesday, Sept. 15th, Sir Richard Cross is 
quoted as having publicly stated that a great difficulty in sani- 
taiy progress was oy reason of so many rookeries being owned 
by people who were members of vestries, therefore the efforts of 
sabordinate officials were paralyzed. The same letter gives an 
account of an undrained property, and a windowless dwellinff 
room, recently erected by a member of the Metropolitan Boara 
of Works. In such cases who is to compel the local authority 
to discharge its duties ? What power have dependent officials ? 
Public opmion, is the glib reply ; but we, who know, know 
too well how local public opinion is manufactured, and what 
interests control it, what false issues are raised, and above 
all how utterly indifferent the majority are. 

The repugnance of self-taxation, is another great difficuliy 
the sanitarian has to encounter. To the mere " ratepayer, ' 
sanitary science means officials, public works, and taxation ; an 
investment which gives no dividend — matters which may be 
postponed. The value of health, comfort, and prosperity, or the 
loss of labour and waste of capital consequent upon disease and 
pauperism, are matters of social economy of which the average 
ratepayer takes no account ; he will endure poor-rates, and tax 
himself for beer, tobacco, and luxuries, but he will not willingly 
submit to taxation for preventive sanitary measures. What 
was said by the late Professor Guy, still practically holds good : 
** Most of our towns, and all our villages, are still untouched by 
the hand of the sanitary engineer." 

But our municipal system and local government is the very 
essence of our freedom. With all its littlenesses and serious 
defects, it would be as useless as undesirable to advocate cen- 
tralisation, which practically means red tape and bureaucracy. 
But there should be some power of appeal, some authority for 
regulating local authorities and parish cliques ; an authority 
intermediate between the parish and the Imperial department. 
Such a body is ob\dously the long promised county board which, 
being local and representative, would command respect, and 
supply the constitutional machinery^ for regulating the vagaries 
of ignorant or interested Bumbledom. 

But supix)sing some Utopian sanitary Authority is willing 
and anxious to discharge the functions for which it is consti- 
tuted, what is its experience and that of its officers ? First, 
that a cunning jerry builder, with the assistance of a sharp 
lawyer, can drive the proverbial coach and four through every 
clause of the Act. In apparently so simple a matter as proving 
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bad mortar the builder is always ready with plenty of rebutting 
evidence of other "practical ' builders and surveyors with 
elastic consciences. The author was present in a case where 
the Justices decided against the Board because the balance of 
evidence was in favour of the jerry builder, who had brought 
some half-dozen witnesses against the board's surveyor, who, of 
course, stood alone. 

The Local Government Board have issued a voluminous 
series of bye-laws involving very much detail and official inspec- 
tion; the advantage of their adoption is manifest, but tneir 
adoption is optional, and there is a great difference between 
adoption and observance. Further, some authorities assume the 
right to suspend their bye-laws, deciding each case " upon its 
merits," consequently there is no certainty, and there is possible 
favouritism. The Local Government Board give no assistance 
vrith regard to staff for compelling the observance of their 
bye-laws. Large towns, such as Liverpool, Manchester, Bir- 
mingham, and this borough of Leicester, so ably supervised by 
its talented engineer, Mr. Gordon, may supply the necessary- 
staff ungrudgingly, but it is not so everywhere. Ratepayers 
object to stadOf, but why should the burden be laid on the 
rates ? London, Bristol, Eastbourne, and West Ham provide 
effective supervision by means of " building fees " imposed 
under the powers of private Acts ; but it is not every town 
which can afford the luxury of a private Act of Parliament, 
and Lord Redesdale, chairman of the committees of the Lords, 
opposes private powers on the ground that if such powers are 
right and necessary, they should be included in a public Act. 

JBut my " lords and gentlemen " of the Local Government 
Board, while strongly urging the adoption of their model bye- 
laws, have no time or inclination to assist local authorities in 
the means of caiiying them out. To the want of a sufBcient 
and an efficient staff is due most of the sanitary defects of the 
day, defects which could be obviated by better supervision, the 
cost of the necessary staff being charged upon those who 
necessitate it — the property owners. 

Among the defects m the Public Health Act is the definition 
of a sewer, especially the exception made in section 13 of the 
1875 Act, which may preclude control over a whole estate of 
streets. Gas and water companies have an advantage over 
local authorities. No one can tx)uch their mains, but anyone 
can open a street, break into a sewer and lay a drain, upon 
gi^-ing notice ; that is to say, the officer of the local authority 
must attend anywhere and everywhere, at the bidding and con- 
venience of the builder, to inspect his drains ; very frequently 
when the officer attends the work is not ready for inspection ; 
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in fact, he may attend half-a-dozen times before the work is 
ready, but if the officer is not there at the right moment 
the builder will complain of delay and hasten to fill in 
his trench. Great indignation is sometimes expressed against 
the local authority for permitting, as sometimes occurs, a new 
house to be occupied, without having the drains connected with 
the sewer ; it happens thus — a, builder is under no obligation to 
lay his drains at any particular time. When his plans are 
passed, he can begin when he likes, suspend building, and re- 
commence at his convenience. A jerry builder puts off till the 
last any expense he can avoid, laying the drains from the house 
to the sewer, is an expense which he constantly postpones, until 
one day, finding a tenant, he lets his undrained house. Unless 
the surveyor watches these houses day by day he will be defeated. 
It should be within the power of the sanitary authority alone to 
break into sewers and execute outside work, as in the case of 
gas and water companies' services, and it should be an obligation 
on builders to lay the drains as the first work in a building. 

There is no power to require a certificate of the sanitary con- 
dition of a new house before occupation. There is no power to 
regulate the minimum height oi living rooms. There is no 
power to regulate timber round fire-places. There is no power 
of control over additions and alterations to new or old buildings, 
an omission which may render all previous supervision nugatory. 
A party wall, a chimney, a window may have been finished 
yesterday in accordance with every requirement of the bye-laws, 
and altered and cut about to-morrow without any power of in- 
terference. There is power to require the supply of water to a 
house, but not to a closet, nor power to prevent the pollution 
of di*inking water. There is not sufficient control over a system 
of combined back drainage on private premises. The provisions 
for compelling owners to make up private streets are of the 
most unjust and unsatisfactory kind. 

Whenever there is an epidemic, or a cholera scare, people 
and the press, at other times utterly careless of their institutions 
and representation, become hysterical as to local management 
and local officials. With regard to the officials, the author's 
experience of a very large number with whom he is brought 
into contact is that they are active, competent, and interested 
in their work. The critics would do more useful work were 
they to direct their attention to the defects in legislation, and 
to Uie composition of the bodies under whom officials have to 
act. 

But after all is said about legislation, local bodies and 
officials, by far the greatest impediment to sanitary progress is 
to be found in ignorance and self-interest. We have much 
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more to hope from education than legislation or oiBcialism. 
How difficalt it is to obtain observance of the most simple and 
obvious sanitary rules in one's own house. We may provide 
the cottage with the most perfect sanitary appliances, but all 
is set at naught and misused through carelessness and ignorance. 
The principles of sanitation is a vital subject, which should be 
taught in our board schools, our grammar schools, and our 
colleges. The public is being taught by the Sanitary Institute 
and kindred bodies. Neither public officers, local authorities, 
nor parliament, can accomplish reforms which should arise in 
ourselves. The efforts of the sanitary engineer, the medical 
officer, and the sanitary inspector, will miss their mark unless 
assisted by an intelligent appreciation of sanitaxy principles by 
the population at large. 



Sir Chables Camebost (Dublin) said Ireland appeared very much 
in advance of England in regard to sanitary legislation, inasmuch as 
the difficulties pointed out by Mr. Angell did not exist in the Irish 
Public Health Act. If existing legislative enactments were properly 
administered it would be found to be quit^ adequate. Local authorities 
ought to do all that was necessary by means of a set of bye-laws, for 
which provision was made in the Act. If the existing Acts fully 
worked were found inadequate, then it would be time enough to apply 
for new measures. 

Captain Douglas Galtov, C.B., F JL.S. (London), remarked that 
it was essential to efficient sanitation that the people should see that 
existing powers were enforced. He commended the provisions of the 
Bill introduced towards the end of the session for the houving of the 
working classes, believing it would do more to promote sanitary pro- 
gress in this country than any Act that had been passed in previous 
times. 

Mr. H. H. GoLLiFS, E.B.I.B.A. (London), said that the clauses of 
the Metropolitan Building Act, the Metropolis Local Management 
Act, and the Public Health Act, were, in his opinion, sufficient to 
meet most of the cases referred to in Mr. Angell's paper; that it 
was undesirable, in his opinion, to introduce more restrictions, by 
bye-laws or otherwise, than at present existed. With some few 
exceptions, over legislation would defeat the object which the reader 
of the paper had in view. 

Mr. Jebbam (Walthamstow) suggested that a committee should be 
appointed to frame necessary amendments to the Public Health Act* 

Mr. Lewis Anoell, M.Inst.C.E. (London), in reply, denied that 
he had asked for further legislation beyond the amendment of details 
he had described, and explained that there were some very important 
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differences between the Irish Act and the English Act. What he 
desired was the extension to the country generally of powers at 
present limited in operation to the metropolis, matters which could 
not, as suggested, be dealt with by bye-laws. 



On ^^ Sanitary Reform and Voluntary EffoHj' by F. Scott. 

Is oar present rate of progress in sanitary reform satisfactory % 
We are inclined in England to draw comparisons between our 
own and other countries in the matter of sanitary arrangements, 
and generally to the advantage of ourselves. While such con- 
clusions may on the whole be justifiable, it is to be feared that 
the habit of reasoning thus followed has a tendency to obscure 
our view of the highest standard of excellence, if not to paralyse 
progressive effort. It is notoriously difficult to arouse public 
opinion with us even to a sense of real danger, and neither our 
government nor our municipal authorities are ever in advance of 
public opinion. Hence even the threatened visitation of the 
country ty cholera is not enough to spur the great majority of 
sanitary authorities into active preparation for such a contin- 
gency. 

In some few cases where the authorities are urged on by 
voluntary societies, or where the intercourse with infected 
districts is so direct as to render the proximity of danger excep- 
tionally vivid, precautionary measures have been taken ; but in 
the great majority of inlana sanitary districts the most that has 
been done is to issue a handbill or poster giving directions for 
the guidance of householders in case of the appearance of the 
disease. This action is almost invariably due to the zeal of the 
Medical OfiBcer of Health, and, in several cases, the Boards 
who issue such instructions, to my knowledge, fail to set an 
example to their ratepayers in the matter of removing filth 
from the neighbourhood of dwellings. The total absence of 
organisation for the provision of hospital accommodation to 
meet the requirements of an epidemic of cholera is another 
instance of the apathy of sanitary authorities. 

At the risk of appearing to ignore the fact that I am addres- 
sing an audience including many veteran sanitarians, I must, 
for the sake of sequence of argument, make one or two general 
observations that are of a somewhat elementary character. 

Assuming that all Local Boards and Town Councils were 
irreproachaole as regards the execution of the powers delegated 
to tnem, there would still be a vast field of laoour upon which 
it would be out of place for constituted authorities to enter. 
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VIZ., the reform of the habits of large masses of the community 
— habits which are the result of utter ignorance of the laws of 
health. Such habits, to wit^ uncleanliness, intemperance, 
thriftlessness and vice in various forms, neutralise many of the 
advantages which, but for their existence, would certainly be 
derived from recent sanitary legislation. The reform of such 
habitSy as an educational work, is essentially the function of 
voluntary effort. I do not, of course, allude to the training of 
the young. The more perfect system of education now in 
operation under state control (and I may here notice with satis- 
faction the steadily increasing introduction of hygiene as a 
subject into the curriculum of schools) may be expected to 
effect much that has hitherto been left to the efforts of philan- 
thropists ; but, just as in the past, much voluntary effort for 
the improvement of the condition of the masses has of necessity 
been confined to the aim of preventing the '^residuum" — a 
class hopelessly past improvement — ^from recruiting its ranks 
from the class immediately above it, so now must all possible 
effort be directed to perpetuating the influence exerted in the 
schools, by removing the counteracting influences in thp chil- 
dren's homes. It must not be forgotten that even while school 
days last, home influences still operate perhaps more powerfully 
than school teaching, and, as the great majority of the children 
of the working classes are obliged to leave school at an age 
when they are most impressionable, their surroundings at the 
time will soon determine their settled habits. Thus, unless those 
grown-up, who are susceptible of good influence, are educated 
in the laws of health (and this is beyond the scope of school 
boards), the general improvement of habits inimical to health 
may be indefinitely delayed. For the past eleven years I have 
been actively associated in an oflicial capacity with the oldest 
health society in the kingdom — the Manchester and Salford 
Sanitary Association, — which is still as vigorous and efiicient 
an organisation of its kind as exists, and during that period I 
have, as a matter of course, closely observed the condition of my 
own locality, and watched with interest such indications as pre- 
sented themselves of sanitary improvement or otherwise in the 
country generally. The conclusion that has steadily forced 
itself upon me is that the volume of voluntary effort necessary 
to supply the deficiencies of rate-supported organisation for 
sanitary purposes throughout the country, is sadly inadequate. 

In support of this opinion I may quote the death-rates of all 
England and Wales for the past 25 years — ^a period during 
which a comparatively great development of pubfic interest in 
sanitary matters has taken place — and during which '^ a policy 
of sewage" has been the pride of successive governments. A 
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reduction of 1*6 per 1000 in a quarter of a century is not 
great achievement. 



a 



ENGLAND AND WALES. 



TeMS. 


Death-rate. 


1860 


21-2 


1861 


21-6 


1862 


21-4 


1863 


23-0 


1864 


23-7 


1865 


23-2 


1866 


23-4 


1867 


21-7 


1868 


21-8 


1869 


22-3 


1870 


22-9 


1871 


2:2-6 


1872 


21-3 



Tears. 


Death-rc 


1873 


21-0 


1874 


22-2 


1875 


22-7 


1876 


20-9 


1877 


20-3 


1878 


21-6 


1879 


20-7 


1880 


20-6 


1881 


18-9 


1882 


19*6 


1883 


19-5 


1884 


19-6 



In view of these facts I am glad of the opportunity kindly 
given me of submitting for consideration at this Congress, two 
proposals, the carrying out of which is, in my opinion, calculated 
to remedy the existing state of things ; and I trust that if they 
do not meet with the support of the Congress, at least the 
discussion will elicit some practical suggestions for a forward 
movement. The proposals are — 

1. The union of existing sanitary agencies and formation of 
new ones. 

2. The co-operation of the Church in the promotion of sani- 
taiy reform. 

It seems to me that the formation of a powerful league of 
existing organisations is a necessary first step. At present 
persons in various localities who may be wishful to form societies 
for the purpose of spreading a knowledge of the laws of health 
have no centre to apply to for guidance and aid in organising. 
The Manchester and Salford Sanitary Association has supplied 
copies of its rules and publications, and given advice in many 
instances, and doubtless other kindred bodies have done like- 
but the details of organisation are, to all but those 



wise 



specially constituted for such work, a great barrier, and nothing 
snort of actual personal help, such as is given by the large 
temperance, ecclesiastical, and other societies, will do. No 
existing organisation professes to supply such aid. A Sanitaiy 
league, each branch of which would retain its autonomy, would 
supply the want. The propagandist work would be directed 



126 SAIHTABT BBFOBlf AlH) YOLXnTTABT BPIPOBT, 

from the central office in London, and the Sanitary Institute 
would, if willingto undertake the work, be the natural centre 
of operations. This league would send out lecturers to break 
new ground, provide the help for preliminary organisation, 
supply publications for distribution at a cheap rate, provide 
lecturers and the appliances for illustrating lectures, circulate the 
publications of inaividual branches amongst others, and supply 
information to various branches on Parliamentary proceedings 
and other matters upon which it might be desirable to agitate. 
The branches would organise public meetings when required 
upon important Questions affecting public health, and the 
central office would focus the influence of the various districts 
in making representations to Parliament. There are numerous 
kinds of sanitary reform of great practical importance which 
might be actively promoted by such an organisation in districts 
which cannot now be reached. As one instance out of many 
may be mentioned the excellent movement recently initiated by 
the Worshipful Plumbers' Company of London, with the object 
of elevating the status of plumbing as a craft, and by the 
examination and registration of plumbers securing uniform excel- 
lence in a class of work which has long been responsible for 
much mischief. In Manchester the Sanitary Association 
promptly recognised the value of this movement— inaugurated 
at the Conference of Plumbers held at the Health Exhibition 
last year, and is now co-operating_with the Plumbers' Company 
in arranging for the extension to Manchester and Salford of 
the proposed system. I would here parenthetically suggest 
that the Sanitary Institute should recognise and help forward 
this movement. With such an organisation as I advocate the 
same action would simultaneously be taken in many of the 
towns. 

I may ajso mention, as a substantial advantage of such 
federation, the increased interest likely to be taken in the 
Annual Congress of the Sanitary Institute, which would doubt- 
less be attended by delegates from many of the branches, and 
thus attain to much larger dimensions than at present 

But, it may be urged, it would not be feasible to form active 
branches of such a league except in populous places. If only 
that result should be attained it woula be a great advance; but 
my second proposal indicates a practical method of spreading a 
complete network of sanitary organisation, not only over the 
country districts, but over the towns as well. There is a good 
deal of sanitary work done by the clergy con amove at present, 
but its results fall immeasurably short of what might be accom- 
plished through the Church by organised effort. Just as in the 
case of the temperance movement, there were many ardent 
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temperance advocates among the clergy prior to the formation 
of the Church of England Temperance Society in 18fi2, their 
efiForts were comparatively futile ; whereas the strength gained 
by combination of forces and united systematised action has 
owing to the admirable organisation of the Church, enabled that 
society to contribute more perhaps to the marked advance of the 
Temoerance cause than any other kindred body. It is not pro- 
posed that a new society should be formed— that is unnecessarv. 
I can see no substantial reason why the Church Temperance 
Society should not embrace a Sanitary Reform branch, or that 
the title of the society, which has already been twice altered 
j*ould not once more be changed, say to tlie Church of Endand 
Temperance and Sanitary Reform Society. There are doubt- 
l(»s many churchmen, as well as members of other denominations, 
who do not feel disposed to subscribe to the requirements of 
some temperance societies, but the basis of the Church Societv 
18 wide enough to provide for even non-abstainers who are 
willing to ''aid tnpromotmg temperate and renuminq the emv,M 
oftntemperanee. This is a pledge that no earnest sanitarv 
reformer need hesitate to take, and consequently there is no 
objection from the sanitarian's point of view to utilising the 
Temperance organisation intact for the branch of work in which 
he 18 specially interested. To show that the undertaking of such 
work would not be quite foreign to the aims of the socie^r, I may 
mention that almost from the outset of its existence certain 
purely sanitoiy objects were regarded as within its scope. In a 
httle pamphlet by the Rev. Canon Ellison, entitled, « Twentv- 
one years wrk of the Church of England Temperance Society," 
it 18 stated that after some ten years' experience, the promoter 
of the society were convinced «• that if any work of national 
refonn was to be accomplished, something more than mere 
Total Abstinence Societies would be needed. The causes of - 
tnwnperanee v,ould have U> be attacked." Amongst these were 
mcluded bad houses, bad water, bad sanitary arrangements, and 
want of proper places of recreation and amusement." These 
conditions, it is needless to say, still largely exist (forming in- 
deed a comprehensive sanitary programme), and therefore the 
society would in no way depart from its legitimate path bv 
«ntli -11* P':?"?"^?* f e^^ture of its ^ork the promotion of 
santteiy reform. Indeed it would, I submit, as a matter of 

sanitenr reform m facditoting the spiritual ministrations of the 
Chureh, would turn the scale with many clergy not now 
possessing branchesof the society in their parishes in favour of 
orgamsing them. The society would also attract to its stendard 
many other new adherents engaged in a kmdred kind of work 
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and once there, the steps to the more advanced temperance 
pledges wonld he easy for at least some of them. The meetings 
of the society's branches too would increase in interest, owing to 
the variety of lectures introduced, and, most important consider- 
ation of all to the society, it would be enabled to cut more 
effectively than it has done hitherto at what it recognises itself 
as one of the chief causes of intemperance. The great import- 
ance to the cause of sanitary reform of securing the extensive 
co-operation of the Church, will readily be seen when it is 
considered what great moral influence the clergy wield, and the 
numerous means available in connection with parochial 
organisation, such as district visiting by ladies and others, sick 
nursing, mothers' meetings, clothing clubs, &c., for spreading 
sanitary knowledge, and for practically starting persons in 
improved habits, and encouraging them in their continuance. 

Of course the Church organisation could not conveniently be 
affiliated to the league suggested in my first proposal ; but it 
would naturally work handin hand with it as it does now with 
other temperance societies, and that would practically amount 
to the same thing. ^ 

In submitting these proposals, I have purposely abstained 
from discussing details sucn as financial responsibilities, &c. 
Those would have to be worked out in connection with the 
consideration of various questions that would arise in the process 
of organisation, but the main object to be kept in view would 
be to attain the most efficient machinery at the least possible 
cost. If the Congress approve of the proposals, I would 
suggest that the Council oi the Institute be recommended to 
take prompt action in ascertaining the feeling of the various 
sanitary organisations and of the Church of England Tem- 
perance Society respectively towards thenL 



On " Sanitary House Managements^* by Delorias, Countess de 

ViESCA. 

Ladies and Gentlemen, — In venturing to come before you 
with some suggestions on the above rather wide subject, it 
seems proper to show first in what way a lady can have any 
claim to air her own opinions on matters which more particularly 
belong, or at least are supposed to belong, to the other sex. 

Ladies are not sanitary engineers, and the writer has no wish 
to claim any exception to that rule on her own behalf, but she 
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believes that ladies have some special opportunities which they 
alone can make use of. 

The skill that designs and carries out great sanitary schemes 
of drainage, town improvement, or healthy house building, is 
able to go no further than to complete these schemes and have 
them in good working order, their practical success is dependent 
on the good or bad use that is made of the facilities that 
engineenng or architectural skill has given. 

Thus, a clever architect mav design and build a house with 
all the appliances that his skill and experience can suggest, and 
make it a domestic " Temple of Hygeia " in theory, but unless 
the occupiers are able and ready to put all those clever contri- 
vances to their proper use, and to see that they are always kept 
to that use, and never allowed to break down through " sheer 
neglect,** that palace of health may become the home of dirt, 
smells, impure air, and all the evils that follow in their train, 
ill-health of mother and children, ever recurring sickness, and 
perhaps death. 

It is here that the ladies' functions come in. It is the servants 
of a house whose properly directed woA has to keep it clean 
and sweet. It is the lady of the house only who can regulate 
that labour, and by adding to it her own intelligent supervision 
can make it effective for cleanliness, and for the health to 
which that cleanliness is the first and greatest step. 

The writer believes that this Institute, numbering members 
of all classes, lay sanitarians as well as professional, and 
appealing to all, has peculiar opportunities of educating the 
puolic, the dwellers in houses, to their share of that work to 
which all must lend their individual aid before success can be 
counted on as certain. 

She believes, also, that when the ladies — ^the mistresses of 
the houses— come to see that they can do more and must do more 
than merely call in masons and plumbers when drains and pipes 
go wrong, and that by understanding the conditions that make 
tnem go wrong and avoiding these — they can better secure the 
bodily welfare of their near and dear ones than a legion of 
doctors: when the Sanitary Institute has taught ladies this, 
then it will not only have begun but more than half finished 
the greatest sanitary work of the age. 

Tne writer is not an English woman, and having lived in 
Spain and France, and managed her household both in Spain 
and England, she is able to appreciate the advantages which the 
English attention to sanitary matters gives to residents here. 

She knows the hopeless state of dirt and smells produced by 
the utter absence of any sanitary provision in parts of Spain, 
and for which the people are now suffering so awfully. 
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She has been the victim of the ignorance of the use of 
ordinary closets in Paris, ^here she has seen a proper range 
of such closets with the wires all cut to prevent the water 
being used — the recognised mode of getting rid of the filth when 
it threatened to overflow being to force it through the traps 
with sticks. 

She has long lived in England and rejoiced in the oppor- 
tunities given there for those who vnll be and live clean ; and 
yet in England she has seen dirtier houses and smelt worse smells 
than either in France or Spain, arising only from laziness of 
servants and want of supervision by the mistress. 

The want of proper drains, sinks, and closets is a serious evil, 
but drains, sinks, and closets, neglected and uncared for may, and 
do, produce far worse evils than their entire absence; and 
nothing less than constant supervision on the part of the mistress 
of the house will secure that attention to the petty and un- 
savoury details of keeping it clean in all its parts which is 
essential to health. 

The writer refers here rather to the houses of the middle 
classes than to those of the poorer or working classes, though 
she sees no reason why these latter should not be kept just as 
sweet and clean as the former — ^if only the wives and daughters 
on whom the duty falls were alive to the necessity, and properly 
instructed as to the mode of keeping them so, and in this instruc- 
tion the Sanitary Institute should be able to take a leading part. 

Having now, as she hopes, justified the position which ladies 
should hold in the sanitary army, the writer would give a few 
simple rules drawn rather from her own experience than from 
theory, and the value of which practice has shown her. 

If asked for any general principle she would say: " To keep a 
house sweet and clean get all useless scraps and rubbish out of it 
as quickly as possible, and get all the air and sunlight you can 
into it. Mr. Matthew Arnold's well-known expression, * sweet- 
ness and light,' with one addition, would well sum up the 
essential conditions for a healthy house. * Sweetness, light, and 
air' should be the watchword for sanitary dwellings." 

The English ** spring cleaning" is a rather significant 
expression, and the institution itself, however praiseworthy, 
gives an insight into the reason of manv stuffy rooms and dirty 
nouses. It means in fact that only at that solemn function are 
the rites of a proper " turn out " ever performed. 

A healthy house should never need " cleaning," for it should 
be kept clean by daily and constant attention. jNo dust or dirt 
that can be removed by brush or duster should remain in a 
living room over a day, special care being given to all the nooks 
and comers that so quickly harbour ^' flufir ' and dust. 
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Carpets should never extend quite to the skirting hoards of 
a room, as a comer and the carpet hem together form a nook 
which is very difficult to brush out. A margin of stained or 
varnished floor a foot or more wide does not spoil the appear- 
ance of the room, and renders it easy to brush out daily what 
otherwise can only be got rid of by lifting the carpet. Between 
the skirting and the floor there is usually a space not wider 
perhaps than a thick penny, but always filled with dirt. This 
IS best avoided by a small fillet of wood so fixed as to round out 
the corner, but where this is not done, a thin strip of wood 
pushed tightly in, or even glaziei^s putty is a good substitute. 
The joints of flooring boards should be filled in the same way, 
and the saving to carpets will soon pay the expense of so doing. 

To return, however, to the housemaid's work: all the lighter 
furniture should be moved daily to allow of proper dusting and 
brushing of the floor below ; every place where dust can settle 
should be brushed, such as tops of doors and windows and 
picture frames. The old-fashioned plan of scattering tea leaves 
on the floor before brushing it is very good, as it collects the 
dust which would otherwise only rise to settle again. 

Once a week at least the heavier furniture should be moved 
and the floor and walls behind dusted; this is best done by 
** turning out *' at least one room daily. 

The mistress should not be above using brush or duster 
herself, and showing her maids how and where to look for and 
get rid of dust and dirt. They will learn much more quickly 
and readily by her example than from any other instruction, 
and if she has china or other fragile ornaments, she will avoid 
vexatious breakage by showing her servants how to properly clean 
them. Such things are new to most young servants, and they 
breack more from ignorant handling than from wilful carelessness. 

Windows should, of course, be opened and blinds drawn up 
first thing, and, except in very severe weather, should remain 
open till the family comes down. Nothing so gives the appetite 
for breakfast as to come down to it in a clean room filled with 
sweet, cool, and fresh air. 

Books in a sitting room are great collectors of dust where 
not kept under glass ; they should be so set on the shelves that 
the leather dust fiap lies close upon their backs, and it is well 
to have book shelves only just wide enough for the books to 
stand, or the space behind gets filled with rubbish and dirt 

In the bedrooms the windows should be opened as soon as 
the room is left in the morning, and at the same time all the 
bed-clothes should be turned quite down over the foot of the 
bed to air, and on no account allow beds to be made at once ; 
they should air for at least a couple of hours before being re-made. 



132 BkSlTXVY HOUSE HANAGKlOSirT. 

All slops should be carried out and emptied when the windows 
are opened. The dusting of bedrooms should be done with as 
much care as the living rooms, and even more attention paid to 
the beds themselves. 

Curtains to a bed are bad for the sleeper, and those who 
accustom themselves to do without them and to sleep with an 
open window besides — open for a couple of inches at the top is 
enough — will reap the reward in pleasant sleep, and wake fresh 
and without headache. 

All ladies should learn how to make beds, and learn it 
thoroughly, that they may be able to teach, and every now and 
then they should assist the housemaid to do it, and so secure 
that the mattress is turned daily, the bed thoroughly shaken 
up, and each separate sheet and blanket laid smoothly and 
without a crease, and separately tucked in. Sheets are rarely 
made long enough ; they should never be less than three 
and a half yards for the lower and four yards for the upper 
sheets. 

The lower sheet should be laid under and turned back over 
the bolster. The superior comfort of long sheets and a bed so 
made must be felt to be appreciated. This is Spanish f ashion^ 
and better than the English. 

The kitchen is the place which needs the most constant care 
to keep it clean and free from smells. Here perfect order is a 
great help to cleanliness. Every pan, dish, &c., used in cook- 
ing should have each its own hook or place on the shelves, and 
should be replaced there as soon as cleaned. 

As soon as cooking is over each pan or dish used should be 
partly filled with cold or, if greasy, with hot water, and either 
carried at once to the scullery or left on the stove for a while 
to make it easier to clean. * 

All scraps of food or meat should, if reserved for dog or cat, 
be put away at once in the larder and not allowed to remain 
in tne kitchen longer than is necessary. 

All refuse of any kind that can decay and give ofF smells 
such as bacon parings, cuttings of vegetables, potato peelings, 
&c., should not be thrown into the dust-bin but burnt in the 
kitchen fire, this gets rid of them in the safest and easiest way ; 
the proper time to burn them is directly cooking is over when 
the fire is bright and hot, then they are quickly consumed and 
serve to partly keep down the heat of the fire then no longer 
wanted. 

If care is taken in this way never to throw anything but dry 
ashes into the dust-bin, and to bum everything that would 
decompose, no fear need be felt of smells f rem that quarter, and 
there is less to be got rid of by the scavenger. 
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It is needless to speak of the necessity for the most scrupulous 
cleanliness being observed in the kitchen — that every one 
knows — everything used in the preparation of food should be 
thoroughly washea, scrubbed and dried each time it is used, and 
left fit for use again. Silver sand should be freely used in 
scrubbing pans, but not at the sink, as servants are apt to 
do, or it chokes the trap in time. 

It should be a rule that nothing likely to choke a trap should 
be put into the sink — such as hair, or scraps of cloth or 
paper. Water in which green vegetables have been boiled 
should never be poured down the house sink but always carried 
to the yard sink and disinfectants should be freely sprinkled 
daily. 

As soon as the washing up is finished in the scullery the sink 
should be thoroughly scrubbed out and every scrap of waste 
removed, and then it should be well sluiced with fresh water ; 
the same attention should be paid to all grates and sinks on 
which refuse is thrown ; if so, no unpleasant smells will be felt. 
Scrubbing bmshes should be used freely throughout, as the cost 
of them is well repaid by a sweet and healthy kitchen and 
scullery. Wiping cloths should be plentiful and washed out 
daily. Everything needed in a kitchen should have its proper 
place ready to hand and be replaced when done with. 

Closets are the housekeeper s bete noire and require constant 
attention. Some forms are better than others, but all can be 
kept clean and sweet bv care and attention if not out of order — 
and when they are, tne sooner the plumber comes the better. 
Proper brushes are made to clean the basin, &c., and the lady 
of the house should see that they are daily and effectually used. 
Dbinfectant powder should always be at hand and regularly 
used. Slops from the bed-rooms should not be emptied here, as 
they too frequently are, but always at the yard siuK. 

What the writer wishes to impress on ladies who have the 
management of a house is that all these matters are peculiarly 
within their province and should not be left entirely to 
servants. It is the lady's business to see that the work is 
projierly done by her servants — not to do it herself, except in 
the way of instruction — and if some of the duties are not 
altogether pleasant, yet let her remember that by seeing them 
properly done she is helping, as only she can help, to preserve 
the blessing of a clean sweet house to her family, and in that 
way securing their health so far as lies in her power, and 
keeping the doctor out of the house. 

The writer trusts that she has shown that the part which 
ladies can take in the sanitary management of houses is no 
small one, and her own experience enables her to assure them 
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that it is one which no lady need be ashamed of or unwilling to 
take. The complaint so often made of dirty, untidy, and 
unskilful servants would be seldom heard were ladies to take 
personal interest in training those who come to them. A good 
mistress turns out good servants, and may in that way influence 
the future comfort of many a working-man*s home. 



Surg.-Major Pbinolb (London) spoke of the paper as a proof of 
what a lady could do, and said, as Chairman of a Sanitary Aid 
Committee near London, he could bear out the evidence there placed 
on record of what ladies could do. He knew that if ladies would 
help in the work of Sanitary Aid Committees they would be able to 
do infinitely more than gentlemen, because they could gain admission 
into people's houses and make practical suggestions which the gentle- 
men members could not. He could go and do a good deal as a doctor, 
but ladies were received and confided in, and had the opportunity of 
giving good and kind advice and of exercising an influence which 
gentlemen had not. He came across an instance the other day in 
which the sanitary condition of the closet arrangements corresponded 
with what was reported in the paper. It was simply distressing, and 
almost merited a stronger word, and, in his opinion, it would be 
more honest and fair if the word "water" were left out in the descrip- 
tion. It was disgraceful the way in which matters of such vital 
importance were sometimes carried on in the neighbourhood of 
London, and he alluded to it the other day at Cardiff as one of the 
most fertile sources of disease. Men going home after a hard day's 
work were in a condition peculiarly favourable to disease, and if they 
returned to houses with such defective sanitary arrangements they 
ran the risk of being prostrated in the prime of life. The bread- 
winner gone, he need not detail to them the rest of the picture. It 
was perfectly true that the wire leading to the cisterns was frequently 
cut, for he had seen it done. The arrangements in the suhurbs of 
London were made with a view to economy, and much too frequently 
one cistern over the closet contained all the water used for drinking 
and sanitation, and when the wire was cut for the closet water, to 
save it for other purposes, or prevent waste, the condition of this 
closet can be better imagined than described. In the cases in which he 
saw this state of affairs existed he got the wire rejoined, but how long 
would it remain so ? If better arrangements could not be made for 
the action of water in closets, they had better call them simply 
•• closets." With regard to drains of houses, he wished to lay stress 
on this, that it was just as important for masters of houses to see 
that their servants were as well, comfortably and sanitarily housed 
downstairs as the occupants upstairs. If sickness got into the lower 
parts of the house it would certainly find its way upstairs. In a case 
where he was consulted the other day the closet arrangements for the 
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serranis were Teiy defectire. The engineer attributed it to a lack of 
cleanliness, bat it was found to be due to a disconnection between 
the basin and the trap, due to the corrosion of the connecting 
solder, and jet the sanitary inspector called this a water closet in 
a dirty condition. 

Mr. A. M. FowLKB, M.Inst.C.R (Leeds), said that as a fiunily 
man, and having experience in sanitiuy work, it was with infinite 
pleasure that he heard the paper, because, unless the ladies assisted, 
he thought their results would fall yery &r short of the objects they 
bad in hand. He considered one point in the paper very important, 
and that was the filling up of comers and the joints in floors with putty. 
They all knew that the germs of contagion were passed from one room 
to another by the floating motes, and the smallest particles that could 
not be seen in the ordinary light, but could be seen through the prisms 
of the sun's beams. They were told there was no contagion of typhoid 
fever unless they took up some particle that had passed from the 
body of a patient, and therefore they should be very careful that no 
particles that came from a sick room passed to other members of the 
famOy. If the joints of boards were lefl open, and dust allowed to 
accumulate in the comers of rooms, it seemed to him that there must 
be danger. In following out that view they must come to the con- 
clusion that they had not arrived at the proper standpoint with regard 
to floors and joists in house building to secure perfect sanitary pre- 
cautions. It was far better, in his opinion, to construct houses 
something like the buildings in Victoria Street, Westminster, perfectly 
fire-proof, iron joists and concrete floors, where not a particle of dust 
could accumulate or be hidden away : thus making a great stride in 
sanitaiy reform. Take, for instance, the case of old property, where 
death most frequently occurred from emanations. Filth got between 
the joists, and as time went on it was wafted out again. Builders would 
not complete the sanitary arrangements of houses, nor do all that 
was possible to help the housewife to keep them clean if they did not 
build so that the joists and joints in the floors were made as secure 
as possible against dust and dirt. With regard to burning up the 
rubbish in a house, it was already done to a limited extent, but it 
could not be done thoroughly on a large scale. 

Dr. W. J. Simpson (Aberdeen), said it was with extreme pleasure 
he had listened to this admirable paper. The Countess had touched 
upon one point that really needed reform, and that was cleanliness in 
the household. No one could exert so much influence in that 
direction as the ladies. He had often been struck with the aptitudes 
of servants for putting forty things away in corners — under the 
staircases and in out-of-the-way places. So that many houses, although 
apparently clean, tidy and well ventilated, had in these hidden places 
accumulations of filth that promoted disease. The remarks regarding 
the turning back of the bed-clothes and bedding so as to allow the 
whole bedding to become well aired, were very appropriate ; no room 
should be more attended to in respect of ventilation and cleanliness 
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than the bedroom. Another thing which he had often noticed was that 
some ladies seemed to think that if a smell proceeded from a sink they 
could get rid of it by putting a cover over it, showing how little they 
knew of the diffusion of foul air. It was easily observed how different 
was the household of a lady who knew something of sanitary principles, 
as compared with that where there was no such knowledge. The 
proper training of servants was one of the directions in which ladies 
could exercise great influence. They had the training of servants 
who ultimately became the wives of the working men, and carried 
their habits of cleanliness to the poorer houses. HJe hoped that more 
would be done in that direction in future. 

Mr. WaSjTER Eowlst, M Jnst.CE. (Leeds), remarked that the 
remedies for the evils to which their attention had been drawn 
appeared exceedingly clear and useful for the purpose. The only 
difficulty that occurred to him was the practical application of the 
same. He was one of those unfortunate individuals who built a 
house and attempted to apply hygiene and sanitary law to such an 
extent as to ensure the health and happiness of the household. The 
result was that within the last few weeks all his servants had given 
notice to leave, and distinctly stated that they had not been accustomed 
to the personal interference of the master and mistress in the sanitary 
arrangements of the kitchens and outbuildings, and the duties of the 
housemaid in respect of the sleeping and living rooms. They said 
even more. The senior servant announced that no experienced ser- 
vant from a good house would ever come to a house where they 
were interfered with in a manner so totally different from what was 
usual elsewhere. He should like to know how such a grave difficulty 
was to be dealt with. He feared it could not be met until they had 
a new generation or race of servants brought up under a superior 
code of training, and therefore mutually interested in promoting 
views calculated to secure a healthy household. The cry was of 
course to train servants to know how to deal with these matters, but at 
the present time they refused absolutely to be instructed or even con- 
trolled in any way in these matters, and if we had to wait until a new 
generation was bom who would not mind learning, he was afraid the 
tenour of their lives would not be as happy and of as long duration as 
was desirable. Bespecting the closet difficulty, he thought he had 
been successful in dealing with this leading question. His plan 
secured good internal convenience and external sanitary advantage, 
by making a covered way to the earth closets, which were situated at 
an extreme point beyond the living part of the house. By this 
arrangement the difficulty had been bridged in a manner most satis- 
factory to every member of the household. 

Mr. Jebbah (Walthamstow) said it seemed to him that teachers 
in the board schools thought it beneath them to teach the children 
the use of sanitary appliances. He suggested that in both the higher 
grade and board schools the questions set forth in the paper should 
be taught as a part of the regular education of children. He had 
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Tisited board schools where the sanitary appliances were disgraceful, 
and if children left them to enter service in large houses, imbued with 
the ideas they picked up at the board schools, he did not wonder at 
the ignorance shown bj domestic servants. 

Dr. J. P. J. Stkbs (London) added his tribute to the very excellent 
paper that had elicited so much discussion, and said it confirmed 
what he had heard over and over again at these Congresses — that 
they wanted better teaching among domestic servant-s. It was really 
a very serious matter. He quite confirmed what Dr. Pringle said. 
He (Dr. Sykes) had a district under his care with a quarter of a million 
of inhabitants, and one inspector's time was taken up by making 
orders to keep the connection between the closet and the water supply 
cistern. It was quite cruel the way people broke the connections, 
but the magistrate was always severe about it. There was one little 
exception he took to the paper. It was regarding open windows. 
He did not believe in open window tops in this country; people 
would not open their windows, they would not do it in the middle of 
winter. There was an excellent remedy for this, and very easily 
applied. It was to make the bottom beiui of the window overlap the 
bottom of the sash. If the bead were wide enough, they could open 
the bottom instead of the top and have no draught. There was no 
mention in the paper of disinfectants in case of contagious diseases, 
but possibly that was trenching on the confines of medicine. It 
appeared to him that aU disinfection should be done by municipalities 
gratuitously. Anybody in his district who liked to send could have 
his room completely disinfected without expense to the householder. 
It was an excellent system because it encouraged people to have it 
done, whereas if they had to pay to have a room disinfected they 
were not so ready to do it. It was also an advantage to the muni- 
cipal body to have it done, and they absolutely saved the pockets of 
the ratepayers by preventing the spread of disease. With regard to 
plumbers being called in, his experience was that they generally made 
matters worse. The plumbers' guild was taking the matter up, and 
now they were doing oetter work; but he thought that ladies should 
not trust altogether to the plumbers. 

Mr. ScoTTON thought that the one practical thing to consider 
arising out of the paper was the training of servants. How this was 
to be done was the great question, and the suggestion that board 
schools should introduce the system was a practical one. But some- 
thing more than that should be done, because the bulk of the servants 
had passed school age, and he thought some system of voluntary 
teaching was necessary, and something practical in that direction 
should result from the Congress. It would be well if ladies in 
country districts would bind together, as they did now for teaching 
sewing and the like, to spread a knowledge of simple sanitary laws 
among those who were intended for domestic service. 

Mr. Elliob-Glask, M.Inst.C.E. (Hove), thought they should thank 
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the Countess of Yiesca for her courage in bringing forward her paper, 
and also for having laid down some simple rules, which, if attended to 
in all houses, would no doubt produce excellent results. It was a 
great thing that a lady should lirst take the trouble to prepare a paper, 
and secondly, that she should deal with subjects which a few years 
ago would have been tabooed, not only amongst ladies themselves, 
but also amongst gentlemen in the presence of ladies. A great deal 
of the discussion had turned on the training of domestic servants. 
He was engaged professionally in Brighton, where a comparatively 
larger number of domestics were kept than in many other towns. 
It was lamentable to see the difference there was between houses 
where the mistress took an interest in the cleanliness of the house, 
and where they did not. With regard to the teaching of the uses 
of sanitary appliances in schools, he thought that a question to which 
the attention of female teachers should be directed. 

Mr. J. HoBBOCKS (Southport), suggested that the paper should be 
given away or sold at a cheap rate for a number. lie believed it 
would be read more eagerly by English people, because it was written 
by a foreign lady, and would thus be the means of disseminating 
sanitary kaowledge amongst the very people it was necessary to 
instruct. He should be very pleased to have copies printed (if per- 
permission ft^m the Institute were given), and to distribute them in 
his district. 

Mr. S. J. Babbbb (Eastwood) believed that many of the evils 
complained of in the paper admitted of remedy, and that it would be 
a good thing if the walls, ceilings, and floors of houses were made 
non-absorbent, which could easily be done. One great evil in the 
ordinary floor was that it retained moisture for a long time, which 
was not healthy, especially in bed-rooms. If it were coated with 
enamel paint it would be perfectly non-absorbent, and would be 
quite dry after washing. Open joints in floors could in future be 
avoided if the boards, before being laid, were submitted to a process 
of seasoning by dessication, a system lately introduced. If ceilings 
also were coated with paint or enamel a little water would make them 
clean, and there would be no necessity for white-washing or colour- 
ing, and nothing noxious would be absorbed. The ordinary wall 
papers are very objectionable, as they absorb and retain effluvium for 
a long time ; it would be much better to use paint, or some of the 
non-absorbent decorations now manufactured. The sink in the 
kitchen was generally one of the most disagreeable objects in the 
house. If made of enamelled earthenware, they should be perfectly 
sweet if properly trapped. 

Mr. J. Lemon, M.Inst.C.E. (Southampton), drew attention to the 
ignorance of the ladies in the middle classes as to the management of 
their homes. He thought it should be generally understood that in order 
to have a good healthy house the lady herself mnst be conversant with 
the details of the management. If this were a little more known 
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and attended to it would be better for all concerned. Carpets all 
over a room were a great mistake. Then as to disposal of refuse, he 
was in favour of sweeping away dustbins altogether. They were 
wrong in principle. The cardinal principle he laid down was— rapid 
and continuous removal; and they could only do this by having 
proper receptacles, to be emptied by the scavenger as soon as possible, 
and not allow the refuse to accumulate in the vicinity of the house. 

Dr. DoLAjy (Halifax) remarked that the want of proper drains, 
sinks and closets was a serious evil. He wanted to say a few words 
as regarded practical legislation in reference to who was to put drains 
and sinks in order, because he believed that until they had some legisla- 
tion of the kind all the efforts of sanitary reformers would to a certain 
extent be impeded. He had spent on his house something like £50 
to £70 on improving the drainage, as the landlord declined to do it. 
Until the law was altered so that landlords were compelled to put 
houses in a good condition, they were virtually in the hands of the 
landlords, and in many cases needful sanitary reforms were not 
carried out because the landlord would not do them, and the tenant 
could not afford to. 

Mr. W. B. Magtjibe (Dublin) said he always thought, but now he 
felt sure, that the Sanitary Institute made a great mistake in not 
endeavouring to induce ladies in the different towns where Congresses 
were held to come forward prominently and assist in sanitary reform. 
No doubt ladies required some courage to enable them to bring 
forward such subjects and offer their advice in a mixed assemblage, 
but the admirable manner in which the Countess de Yiesca had 
treated this important subject in her interesting paper, might be 
taken as a model and afford encouragement to other ladies to give the 
Institute at other Congresses the benefit of their special experience. 
Some of the speakers seemed to think that suggestions as to the form 
or construction of the various sanitary appliances should have been 
offered, but they should remember that the Countess' paper had been 
written on '' Domestic Sanitary Managenunt,^ and not on Domestic 
Sanitary Engineering. 

Sir Chables Camebois^ (Dublin) said he did not think he had ever 
listened to a paper in which more home truths were put before them 
in so small a compass. He quite endorsed all that was said in it, and 
did not think it was open to any hostile criticism. He believed him- 
self it was better to allow dust to remain harmlessly on the shelves and 
furniture than to disturb it over the whole room with a brush, rendering 
the atmosphere extremely unpleasant and even sometimes dangerous. 
He was in favour of the immediate removal of filth. Even to deposit 
it in the ground near was dangerous, because it so happened that the 
atmosphere of their dwellings was very much affected by the condition 
of the atmosphere of the soil beneath them. There was an atmosphere 
extending to some 60 or 70 feet below the soil, and it had a tendency 
to be diffused up into their houses. If the soil about their houses 
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were impregnated with filthy matters which were so often carelessly 
thrown out of houses, the air below the soil became polluted and 
dangerous, and that entering the houses frequently carried the germs 
of many diseases into their dwellings. He cordially endorsed every- 
thing the Countess had said about bed curtains, and also about 
women's mission in sanitation, believing that women sanitarians 
could exert great influence. They had a Ladies' Association in 
Dublin, and he had many opportunities of seeing the good work they 
did. The improved condition of the houses in the district in which 
they worked and improved manners of the people, were seen at once. 
A benefit was also noticed in the improved diet of the working 
classes, and he believed women were as capable as men of giving 
sound sanitary advice. 



On " Ambulance Worh^' by J. H. Buckley. 

On Oct. 19th, 1880, the late General Burnaby and a few 
friends interested in the St. John Ambulance naovement met 
at the house of Dr. Buck to arrange for the first public meeting 
in connection with the movement, and to form a committee for 
carrying on the work, more particularly in Leicester itself. A 
Leicestershire centre had been formed some twelve months 
previous, but it was desirable for the more efficient working to 
nave a local committee. When we look at the names of the 
ladies and gentlemen who rallied round the movement at this 
juncture we can hardly wonder at the impetus given to the 
cause. We refer to Dr. Buck, General Bumaby, Captain 
Grimston, Captain Rolph, Captain Watson, Mr. Farndale, 
Superintendent of Borough Police, Rev. and Miss Fortescue, 
the Misses FuUagar, &c. The first public meeting was held 
Nov. 6th, 1880, in the Lecture Hall, Museum Buildings. 
Colonel Duncan, C.B., B..A., came as the deputation and 
presented the certificates. Among the recipients we find the 
Countess of Lanesborough and Lady Eang-Hall. Most of 
the work of lecturing to the classes had been done by 
Dr. Buck, but as the work grew it became necessary to seek 
further help. Accordingly eleven of the medical men were 
applied to for assistance. Only four came forward to offer 
their services gratuitously. To these gentlemen, Mr. Greaaley, 
Dr. Buck, Dr. Moore, Mr. Douglas, and Mr. Everard, much 
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of OTir success to-day is due. Some of the local medical gentle- 
men, while not able to assist by lectures, have lent their moral 
interest, and given ns their sympathy, whilst one — Dr. Pearce 
•^has placed at our disposal a skeleton to illustrate the lec- 
tures. The effectiveness of our earlier operations was felt to 
be considerably marred by the utter want of any organiza- 
tion or inducement to keep together those who had gained cer- 
tificates, so that they might maintain a practical acquaintance 
with the work expected from them. The thought occurred to 
Mr. H. Brice that a corps, formed upon somewhat similar lines 
to the Volunteer Fire Brigade, would answer the purpose — 
every member to hold himself in readiness to render any assis- 
tance in his power when called upon, without fee or reward ; 
and in order to maintain a thorough state of efficiency, to meet 
once a month for practice, and to have an occasional lecture from 
a medical gentleman. A preliminary meeting was summoned to 
meet at the High Cross Coffee House in November, 1882, at 
which a committee was appointed to draw up rules and get out 
a circular, to be sent to every medical gentleman in the town 
asking for suggestions, so that the undertaking might be estab- 
lished on as sound a basis as possible. 

Thus was formed the nucleus of a society which has done 
much to popularize the movement in Leicester. An indispen- 
sable condition of membership being the possession of a certi- 
ficate from St. John's Oate. 

From this time the progress of the Ambulance movement 
has been steady and emmently satisfactory. At the commence- 
ment of the year 1882, as will be seen from the statistics, the 
Society was so crippled for want of funds that less work was 
accomplished than in any year of its existence. Appeals were 
made through the local newspapers. The committee became a 
body of collectors ; concerts were got up by the railway men 
and the Ambulance Corps, and such a vigorous effort was made 
as to bring an accession of funds ana an influx of persons 
anxious for instruction ; the result was that in 1883 our work 
exceeded that of any previous year — 223 gaining certificates, 
this being 30 in excess of our hitherto highest record. The per- 
centage of certificates gained in proportion to the numoers 
examined was greater than ever. This end was mainly achieved 
through the assistance of the Ambulance Corps, detachments 
being told off to attend each course of lectures to assist the 
lecturer in the practical demonstrations. Here our strength 
and power for good lies. In this work as in yours, gentle- 
men, theory without practice is comparatively useless. In all 
our examinations the ability to put on a bandage or a splint in 
the proper way and in the right place is accounted far more 
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valuable and important than the knowledge of names of artenes, 
veins, or bones. One great feature of our work has been the 
instruction of the members of the police force and railway 
servants — ^two classes of men who often hold the lives of 
their fellows in their hands. Here success has crowned our 
efforts in a marked degree, no fewer than 129 policemen and 
130 railway servants have gained certificates, wnile more than 
twice that number have been under training. Early in 1884 a 
separate corps was formed, composed solely of railway servants, 
and providea with stretchers, splints, bandages and tourniquets. 
By the kindness of the officials, arrangements are made that iu 
ten minutes from notice being received of any disaster on the 
line, a company of twenty efficient men can be dispatched to 
wherever their services may be required. While the Railway 
Corps have thus shown their zeal and love for the work, the 
Town Corps have not been idle. The need of an Ambulance 
Carriage for the removal of the injured, or of patients suffering 
from non-infectious diseases had been long felt. Several cases 
having come to the knowledge of the committee where peJ*sons 
suffermg from serious fractures had been placed in peril from 
being thrust into cabs, it was determined to set to work at once 
to raise the necessary funds. By subscriptions, and a sum 
raised at a concert where all the performers gave their services, 
the amount required was procured and the carriage was pre- 
sented to the Mayor and Corporation, for the use of the town, 
in November last. We need nardly say it has answered all our 
expectations. Not content with this, another vehicle, to* be 
drawn by hand, has been invented and built by members of the 
corps. It is intended to place this in a populous neighbourhood 
for the use of the poor. The experiment, it is hoped, will be 
but an instalment of a scheme to provide something similar for 
every poor centre in the town. As such, it will be watched 
with keen interest by many. 

We must not omit to mention the latest local development 
of the movement. For some years past efforts have been made 
to obtain an Ambulance Corps for the volunteers, but not till 
last November did it become an established fact. Ten members 
of the Town Corps, including the president and vice-president, 
were duly accepted and sworn in. After the usual drill, they 
were apportioned amongst the head-quarter companies. In the 
first week of August they accompanied the regiment to the camp 
at Blackberry Hill, and did good service. We can hardly refrain 
quoting from a letter sent by the Colonel of the regiment to 
tne Sergeant in charge : '^ I saw enough of them in camp to be 
sure that wherever they are they will do credit to the battalion 
under my command." 
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The following figares show the work accomplished : — 



1879 
1880 
1881 
1882 
1883 
1884 



MEN. 






Beod. Inst 


Cert. 


Inst. 


... 142 . 


... 35 


98 ... 


... 181 . 


... 28 


79 ... 


... 182 . 


,.. 118 


141 ... 
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... 15 


62 ... 


... 208 , 


... 159 


112 ... 


... 232 , 


... 158 
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692 



WOMEN. 
Cert. 

23 
55 
44 
30 
47 
49 



• •• 



AdTcd. 



37 

22 
17 
17 



248 



93 



For 1885, our returns are not yet complete, but we have a 
grand total of nearly 300 certificates to be presented at our 
annual meeting on October 15th. 

Undoubtedly this represents a large amount of work on the 
part of committee and lecturers, and the question may be asked, 
cui bono ? A mere cursory glance at our occurrence book, in 
which some only of the cases are entered, will show. We select 
a few haphazard : 

1. A policeman found a woman in the canal. On getting her 
out of the water she was apparently dead. By his unwearied 
exertions she was, in the course of half-an-hour, restored to 
consciousness. 

2. A boy carrying some sheets of glass up a ladder, fell, the 
glass severing tne brachial artery. A member of the corps 
stopped the bleeding and saved the lad's life. 

o. Once more. A navvy engaged on the flood scheme was 

Eassing down Belgrave Gate, and accidentally severed the left 
rachial. A member of the Railway Corps happening to be 
just behind, sprang forward, and grasping the mans arm, 
compressed the artery till a tourniquet could be improvised, 
when the man was conveved to the infirmary. The house 
surgeon told him whoever had put up his arm saved his life. 
The man was father of a family of little children, and his death 
would have meant the union for the family for years. One 
life saved is payment for all the trouble incurred. Who can 
estimate the value of one life? But these are not the 
whole of the results following, many are not even reported. 
We ask for your sympathy, gentlemen of the medical profession, 
and we appeal to vour interests. A live patient is surely 
worth more than a dead one, and our work is only to try and do 
our best till your superior knowledge and experience can be 
made available. 
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Dr. W. GoiLnrGBiDcns (London) said that the ambulance move- 
ment was altogether a recent one, and one of the most important 
movements of modem times. From its inception it had had many 
difficulties to contend with, and first of these that of dealing 
with the medical men. Thej were teaching laymen and women to 
deal more or less with professional subjects, and there was some 
amount of opposition to start with. He had been associated with 
the St. John's Ambulance movement from its beginning, and knew 
how the difficulties had been met in London, as well as Leicester 
and other towns. The most important point was to obtain the 
sympathy of the medical profession. It was felt that when they had 
the medical profession at the head, interested, when once they saw that 
it was not only for their good, but also for the good of humanity at 
large, they had got over the main difficulty. Another consideration was 
whether in teaching non-professional persons to deal with stoppage 
of bleeding from the main arteries they would not soon run the risk 
of doing an immense amount of harm. The whole point was the 
way in which this had been met, and the results tnat had been 
obtained. He could show from his own knowledge at least fifty cases 
in which life had been saved by the intervention of ambulance men, 
and of course there were many throughout the country where weeks 
and even months of sickness had been avoided by proper and imme- 
diate treatment. In ambulance work they taught non-professional 
persons to deal with cases in such a manner that they might not 
become worse before professional assistance could be procured. They 
had not to heal or repair an injury, but simply give it first aid treat- 
ment. He had known one or two cases in which injury had been 
done. He saw one case in which perhaps it would have been better 
had the patient been let alone, but to one case where injury was 
done they had fifty where life was saved, and thousands where 
material benefit had resulted. There were two distinct branches of 
the movement. One confined almost entirely to men for the treat- 
ment of serious accidents on the railway, in streets, mines and fac- 
tories; the other, which until the last three or four years was 
neglected, for the treatment of children and accidents in the house- 
hold, such as bums, scalds, &c., where ladies were useful. Of late 
years much attention had been paid to the systematic teaching of 
ladies in the treatment of ordinary every-day accidents. Here was 
another difficulty. Many persons were trained to treat accidents up 
to a certain point who did not come across those accidents, and it 
stood to reason that they were liable to forget what they had learned. 
To meet that the St. John's Ambulance had instituted a system 
whereby periodical examinations were held. If a person passed 
three examinations, and obtained three certificates, he became a per- 
manent pupil of the Association. He particularly called the atten- 
tion of ladies to the advanced course of nursing, because he con- 
sidered that for them it was the most important and interesting. 

Dr. W. E. Bfck (Leicester) called attention to the Ambulance 
Corps which had been formed in Leicester, which enabled the members 
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to keep up their practice, and suggested that a corps of ladies should 
be formed with the same object in view. He also advocated the 
provision of stretchers in different parts of large towns for the 
removal of patients, instead of placing them in trucks. 

Sir Charles A. Gamebgit (Dublin) agreed that it was most de- 
sirable they should have institutions of this kind throughout the 
United Kingdom; but with regard to removal of patients to in- 
firmaries he thought it should be compulsory upon sanitary authorities 
to provide proper conveyances, the same as they did in the case of 
infectious diseases. The humane removal of sick people, such as 
those suffering from rheumatic fever, should engage the sympathy ol 
every one, and he did not think it was the ofBce of societies of this 
kind to provide things which should be paid for by the community at 
large. 

Dr. C. A. MooBB (Jjeicester) gave instances of succq^sf ul ambu- 
lance treatment of cases which came under his notice at the Leicester 
Infirmary, and suggested that it would be a good plan if instruction 
in sanitary principles were associated with ambulance work. 

Mr. J. H. BtrcKLBT (Leicester), in reply to Sir Charles Cameron : 
It is impossible to calculate the number of cases in which the 
members of our different corps have rendered valuable assistance. 
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SECTION n. 

ENGINEERING AND ARCHITECTURE. 



ADDRESS 

By Pbrcival Gordon Smith, F.R.I.B.A. 

PBESIDEXT OF THE SECTION. 



The very wide scope of sanitary engineering and architecture 
with which this Section of the present Congress has to deal, and 
the comparatively short space of time which is available for the 
address that is expected of me, preclude me from making any 
lengthy prefatory remarks, or from offering any apologies for 
accepting the Presidency of this Section. Indeed, i was hardly 
aware until I began to consider the matter, how very wide is 
our range of subjects, and therefore I may, perhaps, be allowed 
to remind you of some of the questions coming within the scope 
of sanitary engineering and architecture. They include such 
matters as — 

Water supply to all manner of towns and villages. 

Sewerage. 

Means of disposal of sewage as well as refuse of all kinds. 

Prevention of pollution of rivers and streams. 

Preservation of purity of the atmosphere. 

The formation of cemeteries and mortuaries, and arrange- 
ments for the disposal of the dead. 

Open spaces in towns. 

Clearing crowded parts of cities and towns. 

Providing wholesome dwellings at moderate rents for the 
poorer classes, in the country as well as in towns. 

Then there are innumerable other matters, as abattoirs and 
slaughter houses, markets, baths and washhouses, free libraries, 
common lodging houses, creches, &c., which directly or indirectly 
affect the health of the people. Beyond these again, we have 
the intricate detail arrangements for carrying out these several 
matters in a proper manner, the street paving, scavenging, 
watering and cleansing; the drainage, water supply, ventila- 
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tion and other points about our domiciles ; the distribution of 
the various parts of our institutions for insuring the greatest 
hygienic advantage, whether in the school, hospital, asylum, 
prison, barrack or workhouse. All these (and others could be 
mentioned) are among the subjects which we may have to con- 
sider, and I think I have said enough to make you agree with 
me as to the magnitude of the subject. It is quite beyond my 
power, even did time permit, to deal in the most cursory manner 
with all these subjects. I therefore propose to touch upon only 
a few of them, and in doing so, to endeavour to review very 
generally the present condition of certain sanitary works in the 
comitry — to "take stock," so to speak, though necessarily in 
an imperfect and incomplete manner, of the work that has 
been done under modem sanitary legislation; to see how far 
we are making progress, and whether that progress is such as 
can properly be regarded as satisfactory. 

The legislation of recent years would seem to have given a 
great impetus to sanitary progress. It is stated in a recent 
Annual Report* of the Local Government Board that the total 
amount of loans which were sanctioned by the old General 
Board of Health under the Public Health Act, 1848, up to 1st 
September, 1858, when the Local Government Act, 1858, came 
into force, was £2,956,178, and the sanctions granted by the 
Secretary of State under the latter Act, and the Sewage Utili- 
zation Act, 1865, prior to the date of the constitution of the 
Local Government Board, amounted to £7,363,366. Thus in 
the twenty-three years prior to the constitution of the Local 
Government Board an aggregate sum of £10,319,544 was 
authorised, while in the first thirteen years of the Local Govern- 
ment Board a sum of £29,890,353 has been sanctioned in con- 
nection with the administration of the sanitary laws of England 
and Wales, outside the Metropolis, These figures will serve to 
convey not only an idea of the extent of the works that have 
been, and are, going on for sanitary purposes, but of the enor- 
mous increase that nas taken place m such works during the 
last ten or twelve years. The larger proportion of these 
amounts, as may be expected, is for sewerage works and water 
supply, and upon these works alone the amount authorised to 
uroan and rural authorities has averaged during the last five 
years over l^th million a year. The total amount of sanctions 
for public health purposes authorised by the Local Government 
Board averages upwards of 2^ milUons a year, which sum 
includes, besides sewerage and water supply works, a variety of 
other matters, such as street improvements, markets, recreation 

* Thirteenth Annual Report of Local Govemment Board pages Ixxi., et aeq. 
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grounds, disinfecting stations, infections hospitals, &c. It must 
further be remembered that these figures represent only the 
public debt^ or the extent to which the local rates are mortgaged, 
whereas there is a vast further expenditure for sanitary works 
of the kind known as " private improvements " — ^works of a 
public nature, but which are not ripe for public use, and for 
the cost of which therefore the owners of the property to which 
the works relate are responsible. The outlay upon these has 
been estimated as equal in cost to that of the public works ; 
and, assuming that that is an approximately correct estimate, we 
arrive at the enormous outlay of nearly sixty millions in sanitary 
works outside the Metropolis in the last twelve or thirteen years, 
or on an average a sum approaching five millions a year. 
This large outlay, again, is wholly independent of the cost in- 
curred for sanitary improvements in private houses and public 
institutions, which must be very considerable, but of which we 
have no means whatever of forming an estimate. 

This large increase of expenditure, which falls on the increased 
population and improved resources of the country, unquestion- 
ably represents a vast amount of really useful work. But it 
by no means represents all the useful sanitary work of the 
country, for there is other work of much importance which 
involves practically no cost whatever. The benefits derived 
from supplying our towns with house to house water supply, 
and our villages with the more modest main pipes and puolic 
water taps and fountains, are indeed great. The advantages of 
providing properly constructed sewers in our populous places, 
whether cities or villages, and of disposing of the sewage in a 
harmless and efficient, if not always in a useful or profitable 
way, are enormous. The success which has over and over again 
resulted from the possession of an efficient hospital in which the 
early cases of infectious fevers have been isolated, so that 
what might otherwise have become a dangerous epidemic, has 
been averted, is gradually being recognized, as is shown by 
the increasing number of Jhospitals that are being built for the 
purpose, as well as by the diminishing reluctance of patients to 
go into them.* The benefits conferred on the communities by 
the vast street improvements in many populous towns, by the 

* la no Biinitary district, perhaps, have the arrangements for the isolation 
of cases of infectious fevers been better managed and attended with more 
useful results, than in Leicester. The compulsorv notification of infectious 
disease has tended to the isolation of cases in their earliest stage, and the 
hospital has acquired a reputation for comfort ; payment has been regarded 
as quite a secondary consideration, the isolation of the patients—and indeed 
of any friends of the patients who had attended them immediately prior to 
admission, and thereby become a possible source of infection— being the 
primary object of attainment. 
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by no means sure that Local Acts have invariably satisfied their 
promoters, or indeed been commensurate with the large cost 
involved in obtaining them. An able writer* speaking of these 
Local Acts, says, '* Since the Statute of 1875, as before that 
date, Local Acts, amending the General Law, in one view, 
confusing and obliterating in another, continue to be passed. 
They have arisen, in many cases, from an exaggerated sense of 
the peculiarities of the town, or a desire to make minute pro- 
vision by statute instead of bye-law. For some populations it 
must be admitted that a convenient code in one statute has been 
thus provided. These codes would be more capable of defence 
if supplementary Acts for the same town did not so soon rob 
them of that comprehensive character which is their best justi- 
fication. For our great towns precision and directness have not 
been attained by Local Acts, inasmuch as their number and 
complexity so often reduce the whole to a chaotic state. 
These Local Acts are unsound in principle, because sold by 
Parliament for fees, and because in practice, at any rate, they 
cannot be amended without the employment of legal assistance, 
which is itself a source of expense." I am bound to express 
my general concurrence with those remarks, and especially as to 
the difficulty and expense of obtaining a Local Act as well as 
of amending it. Whatever can be done by means of bye-laws 
under the provisions of the general statutes clearly ought not 
to be embodied in any Local Act. The Public Health Act, 
1875, specially provides that bye-laws may be made with respect 
to new buildings for securing their stability, for the prevention 
of fires, and for purposes of health, hence none of these matters 
ought to be dealt with by Local Acts. Proper bye-laws can 
generally be obtained at little or no expense and in a very short 
space of time ; they can be altered, extended or repealed with 
the least possible difficulty, and can be so framed as to include 
nearly every necessarv requirement. When these matters are 
embodied in Local Acts, the details often fail to obtain, in the 
preparation of the Bill in Parliament, that careful and skilful 
attention that is requisite. The Local Government Board in 
their 13th Annual Report observe (page cii.) upon this subject: 
-r-"In several Bills which came under our review we found 
clauses ostensibly designed to secure to the local authority a 
more effective control over building operations than bye-laws 
under the Public Health Act, 1875, would enable tnem to 
exercise. In many instances, however, it appeared to us that 
the clauses were oi an objectionable character as, while pur- 
porting to lay down rules having for their object the prevention 

• Mr. Francis S. Powell, Health Exhibition Literature, Vol. IL, p. 341. 
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of sanitary defects in the stractore and surroundings of 
dwelling-houses, they omitted to enforce the observance of pre- 
cautions which would have a place in any properly framed code 
cif regulations, and in some cases would have prescribed, with 
regard to such matters as drainage, ventilation, the provision of 
open space, &c., requirements which we were compelled to 
regard as tending to perpetuate structural arrangements now 

fnerally condemned as sources of probable danger to health." 
may state that in recent years Parliament has appointed 
special committees to consider and report upon Local Bills, and 
by this means much needless and defective local legislation is 
arrested. 

The education of the public in the appreciation of what is 
healthy, and in the desire to adopt proper sanitary arrangements, 
cannot fail to encourage, among other measures of advance- 
ment, the adoption and efficient application of proper codes of 
bye-laws as a means of controlling the details of the construction 
01 domiciliary buildings; and this — the value of which can 
hardly be over-estimated — is, I think, gradually progressing in 
a surprisingly rapid manner. Looking back some fifteen or 
twenty years, how rare was it to &id even such common 
arrangements as disconnected waste-pipes and ventilated soil 
pipes, arrangements which now-a-days many people look for in 
one form or another as a matter of course. Tnen there are the 
arrangements for drain ventilation, for rendering building sites 
wholesome, for securing adequate open space about houses, for 
ensuring a proper kind of closet, proper privies and ashpits, and 
a host of other details of importance. All these matters can 
be dealt with in new buildings by means of bye-laws, and 
although one may regret that so many places retain old- 
fashioned regulations wnich are exceedingly indefinite, arbitrary, 
and often erroneous, it is satisfactory to gather from the annual 
reports of the Local Government Board that this subject is 
being taken up by the public in a way which, as it seems to me, 
is highly satisiactory. In 1877 the Central Board caused to be 
prepared a form of building regulations which it was suggested 
should be used by local sanitary authorities as a model upon 
which to frame bye-laws relating to new streets and buildings 
adapted to the requirements of their district. This " model " 
series deals with the various subjects upon which bye-laws may 
be made, and it contains very complete and definite regulations 
based upon what are generally recognised as sound prmciples ; 
and when I say that in the short period of eight years which 
has since elapsed, the model code has been adopted in a more or 
less complete form by some 400, or 25 per cent., of the 
urban and rural sanitary authorities of England and Wales, 
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I am sore you will a^ree with me in reinirdiiif: the matter 
with some degree of ^ti6cation. *^^ 

In some of these districts I have reason to know that the 
new bye-laws are found to be working most satisfactorily and 
without di£Sculty, and it is to be hoped that whererer in opera- 
tion they will be intelligently enf orced, though I fear, from what 
I have observed in a few places which possess good bye-laws, tha: 
there is much yet to be desired for ensuring their being uniformly 
and efficiently carried out. Upon this particular pomt I woula 
observe that the education of the people in the importance of 
sound and healthy dwellings may be expected to bring about 
improvement, for at present it frequently happens that, owin^ 
to the apathy of the ratepayers who annually elect the members 
of the local sanitary authorities, the successful candidates are 
persons who are directly or indirectly interested in evading 
some of the most valuable bye-laws, with the main object^ 
effectin£r some savinsr in the first cost of building. This un- 
fortunate circumstance which, so far as certain sailtary matters 
in the MetropoUs are concerned, is also severely commented 
upon by the Mansion House Council on the dwellings of the 
poor in their first annual report,* not infrequently results in 
some degree of damage to the reputation of a district ; but 
until the electors as a body can, by being taught its importance, 
be induced to secure the return of competent and thoroughly 
disinterested members, I fear matters will often be not as satis- 
factory as could be wished. 

This should really be a feature in the education of the people. 
Sometimes a candidate will advocate his claim for support at a 
local board election on the ground that being a builder he is a 
^^ practical man," and thereiore would be more eligible for the 
post than any one else. Another candidate asserts that his first 
object on election will be to oppose expenditure. I say that all 
these candidates deserve no support at the hands of the rate- 
payers. The so-called ** practical man " is generally one of the 
most unpractical, who has some other object in view than the 
common interest of the district. The Sanitary Authority 
has, or ought to have, competent skilled advisers in the persons 
of the medical officers of health, the surveyor or engineer, the 
clerk or lawyer, and so on ; and they should appeal to iJiose 
officers for advice on the several matters with which they are 
respectively concerned, and then use their own common sense 
in the adoption of that advice just in the same way as any 

* ** Great blame for this state of things rests with the ratepayers who, mamly 
from sheer idleness or indifference, permit too often the election of men who 
have their own interests to serve rather than the welfare of the people to 
promote.** 
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individual who conRults his doctor, architect, or lawyer, uses his 
own judgment as to the adoption of the advice ne receives. 
Again, the man who goes on a local board to oppose all ex* 
penditnre clearly is unfit for the post, as he overlooks the fact 
that the very raisan c^Stre of the Board is to perform certain 
duties necessary to the health and well-ordering of the district, 
and that the question of finance is necessarily a secondary 
though not much less important matter, the duty attaching to 
this oeing to secure the most complete efficiency at the least 
possible cost to the ratepayers. 

I occasionally hear complaint that regulations commonly 
regarded as suiteble for universal application can only be put in 
operation in urban districts, and that consequently certain com- 
paratively sparsely populated places are precluded from possess- 
ing themselves oi the advantages available in those respects to 
more populous places. I am therefore glad to avail myself of 
this opportunity of pointing out that by section 276 of the 
Public Health Act, 1875, any rural authority can, if it be 
desired, obtain the same powers as an urban authorilr to deal 
with nearly every matter of importance needing control in thei^ 
district. In this way a rural authority can be invested with 
urban powers to make bye-laws on various subjects, including 
regulations as to new streets and buildings in their district or 
in any portion of it. In the year 1883 as many as 55 rural 
districts were thus invested with urban powers, and of these 
27 obtained power to make bye-laws as to new streets and 
buildings. 

Before leaving the question of bye-laws I may briefly refer 
to the subject of common lodging-houses and slaughter-nouses, 
respecting both of which it is the duty of every sanitary 
authority to make bye-laws for their efficient control. The 
arrangement of buildings for these purposes, whether as adapted 
old buildings or as new buildings, involves a number of points 
having important sanitaiy bearings, but it will suffice for me 
here to refer to the bye-laws and memoranda which have been 
prepared by the Local Government Board to serve as models 
for the guidance of sanitary authorities when framing regula- 
tions upon those subjects. I may likewise refer in the same way 
to the model bye-laws and memoranda respecting the construc- 
tion and management of mortuaries and cemeteries provided by 
sanitaiy authorities, both of which matters concern the sanitaiy 
engineer and architect 

Turning to the subject of water supply we find a growing 
demand for an unstinted water supply in our cities, towns ana 
villages. Thus the subject of improved means of water supply 
in the Metropolis and in numerous large cities and towns is 
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receiving constant consideration, not only with reference to 
increased quantity, but to pure and soft quality. The careful 
investigation of outbreaks of disease has, during the last 15 or 
20 years, largely increased our knowledge of the part which 
defective and deficient means of water supply plays in the 
cause and spread of local epidemics, and steps are now com- 
monly taken in well administered districts to guard against 
the possibility of such occurrenciBs. Notwithstanding our in- 
creased knowledge in these matters, however, we hear from 
time to time of serious outbreaks consequent upon neglect of the 
local authority to ensure the nurity of the water distributed 
among the inhabitants, and we have accordingly seen the most 
disastrous results occurring. In one town of some 10,000 
inhabitants, as many as 486 cases of enteric fever (of which 37 
terminated fatally) occurred in a period of five months. In 
another town of about 8,250 inhabitants, 548 cases of enteric 
fever occurred (of which 42 proved fatal) in a period of six 
months. In a third town, having a population of some 25,000 
inhabitants, an outbreak of enteric lever occurred in the latter 
half of the year, and during those six months over 1,200 cases 
were recorded, of which some 90 were fatal. In all these 
instances (many others could be cited) the pubUc water supply 
was more or less directly connected with the distribution of the 
disease, and who shall estimate the whole cost, mentally as well 
as financially, of such occurrences to the districts concerned. 
In the smallest of the three towns just referred to, the keeper 
of the principal hotel, where I happened to find myself the soli- 
tary visitor during a stay of a few days towards the close of the 
outbreak, estimated that the town nad lost between £50,000 
and £60,000 in hard cash, while the anxiety and sorrow, not to 
speak of impaired health, consequent upon the illness and death 
of so many inhabitants was appalling. In another town an 
epidemic is known to have cost the rates an aggregate sum of 
x35,000 in money irrespective of serious loss irom partial 
stoppage of trade. Instances of this kind cannot be too 
strongly impressed on the public in order to show that undue 
parsimony in the carrying out of whatever works are indis- 
pensable for the protection of the health of the inhabitants 
really defeats its object, as it inevitably leads to ultimate large 
expense, to say nothing of loss in other ways, instead of 
effecting any saving in money. 

Referring to the question of water supply in rural districts, 
I wish to mrect attention to the Public Health (Water) Act, 
1878, which casts on the rural sanitary authority of a district, 
or on the urban authority if invested with the powers of the 
Act, the duty of seeing that every occupied dwelling house in 
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their district has, within a reasonable distance, an available 
supply of wholesome water, sufficient for the consumption and 
for use for domestic purposes of the inmates of the house ; and 
where it appears on the report of the officers of the authority 
that an occupied dwelling house has not such supply within a 
reasonable distance, they may take proceedings to compel the 
owner to furnish such supply if they consider it can be done at 
a reasonable cost, not exceeding a certain limit laid down in the 
Act. This Act, which includes provisions for the protection of 
the individual owners and others against unreasonable demands 
from the sanitary authority, deserves, I think, to be more 
widely known than it is, for although it appears that in some 
cases difficulties arise in the practical application of the Act, I 
cannot but think it ought to be more frequently resorted 
to, inasmuch as at present the water supply to individual 
houses in rural districts is very often insufficient and almost 
invariably liable to contamination. It is indeed hardly sufficiently 
realized, I think, by the general public how commonly the village 
water supply is polluted. This happens from a variety of cir- 
cumstances. The water is usually chiefly surface water and 
thus it is liable to contamination by cattle. It is also liable to 
pollution from farmyards, manure heaps, middens, and surface 
drainage generally. Another common source of contamination 
is the proximity of water supply to the village churchyard or 
burial ground. In one rural (fistrict, of which I recently had 
the opportunity of perusing a report by its Medical Officer of 
Health, it was shown that of some twenty-three burial grounds 
in the district, only ten could be said to present no serious 
sanitary objection. In one of the others, it was stated, ^^ there 
are two dipping wells which are under the walls of, and at a 
lower level than the churchyard," and the water from these is 
said to be at times " extremely offensive." In another, where 
all the available space for burials had been used repeatedly, the 
drainage was said to percolate through the walls and under the 
floor of a number of cottages. In a third, the water supply to 
the village inn was said to be conveyed along a stone rubble 
drain passing beneath part of the churchyard, and the covering 
stones of this drain were frequently exposed when graves were 
du^. 

In view of such conditions as I have just referred to, it will 
be admitted that the powers conferred on rural authorities by 
the Public Health TWater) Act, 1878, are urgently needed, and 
ought to be appliea more generally than is at present the case. 

1 have a strong conviction that during wet seasons we allow 
much wholesome water to escape which ought to be carefully 
collected in suitable underground tanks for use in the following 
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dry seasons, and that the time will come when proper storage 
tanks for this purpose will be required by statute to oe provided 
in rural localities where scarcity of water is experienced every 
summer. Indeed, even now, without further legislation, the 
provision of suitable storage tanks^ such as I have just referred 
to, might possibly suffice to meet the requirements of the Public 
Health (Water) Act, 1878, where no other proper means of 
supply were available. The quantity of rainfall in the year 
varies considerably in different parts of the country. In some 
of the eastern districts it is as little as 20 or 25 inches, while in 
the west 60 to 100 inches, or more, is not uncommonly recorded. 
It is worth bearing in mind that if only 12 inches of rainfall 
over a collecting ground of one acre were to be properly stored, 
it would suffice to supply thirty persons with twenty-five gallons 
of water each per day for a whole year. 

In regard to the question of sewerage, the different methods 
of sewage disposal, whether by ejectment into the sea, by 
precipitation, by surface or by sub-irrigation — ^the liquids in a 
comparatively pure state passing into the rivers and streams — 
all are receiving attention at tne hands of sanitaiy engineers, 
and the details are being greatly improved upon year by year. 
In the same way the means of disposing oi house reiuse is 
receiving more attention than formerly, and there is certainly 
need for improvement in regard to some of the methods of 
dealing with the contents of dust-bins and ash-pits. I notice 
the increasing number of destructors that are being used for 
*' cremating " all manner of refuse ; in one instance that I know 
of, even the solids of the sewage of a district of some 15,000 to 
20,0QO inhabitants, after precipitation, are collected and mixed 
with the ordinary house refuse, and the whole is then passed 
through fire in aestructors, from which the " output," m the 
form of clinkers, is ground up and made into concrete, paving 
slabs, mortar, &c. Although the various schemes for sewage 
and refuse disposal that have been adopted in different parts of 
the country, and upon different scales, nave been attended with 
varying degrees of success, I am decidedly of opinion that the 
result as a whole is satisfactory, and the money expended on 
these works has been generally well laid out, having regard to 
the prime object in view, namely, the getting rid of sewage and 
refuse in a f airiy harmless way at the least possible cost to the 
ratepayers. 

Tiiere is another point in connexion with sewage disposal 
which I think calls for our special consideration. I mean the 
permitted construction of cesspools. Under all the modem 
sanitary acts cesspools are permitted to be used for the coUec- 
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tion of sewage wherever there is no available sewer within a 
distance of 100 feet from the building to be drained. If the cess- 
pool is situated in an nrban district it must be so arranged and 
constructed as not to allow its contents to overflow, leak out, or 
soak away into the ground. If it is in a rural district, however, 
there is no such provision, and the cesspool may be so con- 
structed that its contents may overflow into a mtch, or may 
soak continually into the ground. Notwithstanding the 
statutory prohibition* in urban districts of cesspools which 
allow their contents to escape into the ground, there are many 
towns — ^and, indeed, some health resorts — where this system 
is in full force, with populations of twenty thousand to fifty 
thousand inhabitants, the ground being almost completely 
honeycombed with such cesspools. Although such arrange- 
ments cannot but promote unwholesome conditions by certain 
degrees of pollution of soil and ground air, it is far less dan- 
gerous where there is a good public water-supply than where, 
as in many rural districts, each house draws its water from its 
own or from some common well. For here, even if the cess- 
pools are required by bye-law to be made water-tight, it rarely 
happens that either cesspools or the drains leading to them are 
actually water-tight, ana consequently, what with leaky drains 
and cesspools, the soakage from manure pits, dust-bins, pig- 
styes, and the like, the shallow wells in rural districts are almost 
always more or less contaminated. So far as cesspools are con- 
cerned, I desire to enter my protest against the system alto- 
gether, and I cannot but think that the time is not far distant 
when they will be universally prohibited by statute. Possibly 
sewage tanks of proper construction might be permissible in 
some conditions where they would be emptied without fail so 
frequently that the sewage in them would never be other than 
fresn, but otherwise I think the system of cesspools ought to be 
abolished. They are radically bad in principle and disgusting 
and dangerous in practice, they are tad in principle because, 
under the most favourable circumstances, they retain the sewage 
in near proximity to buildings for a considerable period, and 
always long after the sewage nas become putrid. The walls of 
the cesspod once impregnated with putrid sewage will always 
remain so, and leaven the fresh sewage brought into the cess- 

Sool. Any more dangerous and objectionable system it is 
ifiicult to conceive, and it is probably, directly or indirectly, 
the cause of more injury to health than is commonly supposed. 
For these reasons I hope to see the system absolutely 
prohibited, in rural as well as in urban districts. Indeed, 

« Section 47 (3) of the Public Health Act, 1875. 
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I think there would be little real difficulty in prohibiting 
cesspools altogether in the case of new buildings. Where 
a house or an institution has to be built, there ought to be 
proper sewers, or some other suitable and proper means of 
getting rid of the sewage while it is still in a fresh and com- 
paratively harmless state. If the local conditions would not 
permit this, I think the erection, or at any rate the occupation, 
of the building should be deferred until proper arrangements 
could be made. This would surely be better than either that 
the soil and ground water should be poisoned by the constant 
discharge into it of foul sewage, or that the sewage should be 
collected and retained in close proximity to the building until 
its removal is inevitably attended with danger as well as with 
nuisance. The use of cesspools is, I venture to think, continued 
to a great extent merely from force of habit. People have been 
so accustomed to regard the provision of cesspools as a necessity 
that it is assumed as a matter of course that they are indispen- 
sable. This is, however, by no means the case, and in support 
of my contention I would refer to what has taken place in 
regard to the use of middens in many of the large towns of Lan- 
cashire, Yorkshire, and elsewhere. It was formerly the custom 
in those towns to construct huge midden pits that were emptied 
only when full, at intervals of many years, and it was alleged 
that these were indispensable. But in the best-administered 
towns where this was the case, such middens have been 
abolished, and indeed are now prohibited, while small recep- 
tacles, wholly above ground, and from which the filth is 
frequently removed, and always before putrefaction has set in, 
are now invariably adopted. I venture to hope the same action 
may be taken with regard to cesspools. 

We have heard a great deal during the last few years about 
the dwellings of the poor, and quite recently we have had the 
advantage of considering the reports of the Royal Commission 
on the Housing of the Working Classes. It is, however, often 
forgotten that the subject is an old one. Shortly after the first 
constitution of the Poor Law Commission, about 1835, the 
condition of the labouring classes attracted attention, and in 
1839 the Poor Law Commissioners were directed by the Queen 
to make an inquiiy on the subject, and in 1842 the results of 
that inquiry were framed by the secretary of the commission, 
Mr. Edwin Chadwick, in a report which, to this day, is regarded 
as quite a standard work on the subject. The author of that 
report, I am pleased to say, is still among us, and actively works 
to promote the sanitary welfare of all classes. The name of 
Edwin Chadwick, C.B., will ever be honourably associated with 
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the subject of sanitary engineering and architecture. That 
report also contains a plan suggested by Mr. Sydney Smirke, 
the eminent architect of that day, for a so-called '* public 
lodging house," containing in three storeys some 50 or 60 
separate single-room tenements. Shortly afterwards societies 
were formed for the purpose of improving the condition of the 
dwellings of the labouring classes, and one of these societies, 
under the presidency of the late Prince Consort, exhibited at the 
Great Exnibition of 1851, a block of model houses. Other 
societies, having similar objects, became established in the 
provinces, and various model villages were formed, as at 
Saltaire, near Bradford, Ackroydon, near Halifax, &c. Still 
later we have the effects in the Metropolis of Sir Sydney 
WaterloVs Society, and the trustees of the Peabody Bequest, 
besides numerous other societies which have produced numbers 
of small houses, such as those of the Queen's Park and Shaftes- 
bury Park Estates in London, and others elsewhere. 

There is thus evidence of much useful work having been 
done in the way of providing improved dwellings for the people, 
and some idea of the extent of it may be inferred from the fact 
that in London alone no less than twelve millions of money is 
said to have been invested in buildings containing separate 
tenements for the accommodation of the working classes. 
But notwithstanding all that has been done in this direction 
in the last fifteen or tweniy years, the problem seems still 
as difficult as ever, and, according to evidence taken by 
the Royal Commission, the condition of the working classes 
is still, in many places, more or less a scandal to the times. 
The normal death rate of London as a whole is about 21 

Er 1000, and when we read that in some parts of the 
etropolis the death rate is stated to have reacned, in 1882, 
44 and 53*7 per 1000, while the rate, calculated for a small 
number of houses in one particular part, reached 70 per 
1000, or two or three times as great as the average, and in 
certain parts of some of the large provincial towns the rate is 
still said to be ^*very high," the necessity for agitation, in 
order to remedy this state of things, is at once apparent. There 
appears in this, as in other matters demanding attention, to be 
a vast quantity of remedial power available, but a lack of readi- 
ness on the part of those in local authority to apply that power. 
Here, again, we come to the necessity, as it seems to me, for 
stirring the public to demand that those elected to positions of 
responsibility in the matter, should use the powers vested in 
them for dealing with these important subjects. Important 
they certainly are, for the results of neglect to use the existing 
l)owers alreacly possessed, have led to such serious overcrowding 
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connected with each other and sometimes detached but in such 
close proximity to one another that the sun can never reach 
parts of the internal open spaces, and so that the air in those 
spaces must be more or less stagnant. Some of these buildings 
contain hundreds of separate dwellings, each dwelling holding 
on an average four or five persons. Such buildings, I main- 
tain, are unworthy of their prime object. They may deceive 
their promoters at first by appearing fairly wholesome and, in 
comparison with the houses and tenements previously occupied, 
as being an improvement ; but I fear that after the lapse of 
some years they will become unwholesome and be regarded with 
diminished satisfaction, while their death-rate, which in their 
early years is generally low, will increase. Indeed, in some of 
the blocks that have been erected in London, there are not 
wanting indications that, from some cause not at present 
definitely explained, the infant death-rate has been excessive, 
and even greater in the block of dwellings than in the surround- 
ing unref ormed neighbourhood. 

1 am confident that the massing together of vast numbers of 
human beings in dwellings of great height and capacity — rooms 
piled one upon another to a height of 60 or 80 feet or more — is 
not a proper system. We cannot with impunity crowd an un- 
limitJ nmnbir of human beings on a Jiven area. This has 
been decided with respect to the sick, and is equally evident 
with respect to children, and similar conditions will, I believe, 
come to be recognized with respect to people of ordinary health 
and habits. There are doubtless degrees of relative proportion 
of people to area according to their condition, and to a certain 
extent according to the character of the building and its 
surroundings, but hitherto we have not arrived, so far as I am 
aware, at the precise limits of proportion of ordinary population 
to area. The subject is one which deserves careful attention, 
and indeed has not been altogether overlooked bv some of those 
concerned with the more recently designed blocks of dwellings 
in London. The danger of piling up these dwellings m 
buildings of great height has received illustration in the older 
parts of Edinburgh, where the houses, as you are aware, reach 
eight or nine storeys in height, and have no internal connection 
with drains ; the refuse is removed in tubs daily, and there is 
an excellent water supply. I am assured on high medical 
authority that notwithstiinding these an'angements, the first 
cases of typhus almost invariably occur in the upper storeys. 

It has been my good fortune to have opportunities of noticing 
the arrangement of various institutions having for their object 
the housing of large numbers of persons, old and young, both 
in health and in sickness of body and mind. I look back at 
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many old buildings, whether hospitals, asylums, workhouses, 
schools, or the like, and find enormous blocks containing wards 
ranged along both sides of dark passages, and holding vast 
numbers of human beings under one roof in practically one 
atmosphere. That arrangement of building may now be regarded 
as wholly obsolete, and as having given place to what is known 
as the pavilion system, under which the Duilding is sub-divided 
into a number of separate blocks or pavilions, each containing a 
comparatively small number of inmates, and affording far greater 
facilities for effectual ventilation of the apartments, as well as 
for the access of light and circulation of air about the paviUons. 
This system in one form or another, is now, in principle at 
any rate, invariably adopted for all well-arranged institutions 
intended for large numbers of persons, but in many instances I 
have noticed that the advantages of the separate pavilion system 
are completely counteracted by the way in which the several 

Eavilions are joined together, solely for administrative reasons, 
y enclosed corridors in basement, ground, and one-pair storeys, 
and thus, by means of lifts for coals, lifts for inmates, shoots for 
dust and for soiled linen, staircase well-holes and the like, the 
several blocks or pavilions have been most successfully trans- 
formed into one uniform building, having one and the same 
atmosphere throughout every part of it. The objections to these 
arrangements, by which the prime object of the pavilion system 
is defeated, are perhaps more conspicuous when adopted in 
buildings occupied by a number of sick persons or by children, 
than in any other class of building, and I am under the impres- 
sion that in England, while we aim with much success at perfection 
in detail arrangements, we are considerably inferior in many of 
the broad principles of arrangement to some of our continental 
neighbours. The hospitals erected in the last eight or ten 
years in some of the continental cities and towns are 
specially worthy of attention in these respects. Spread over 
large areas of ground — in some instances perhaps needlessly 
large — the wards being only one storey high, absolutely detached 
one from another or having only a covered way between them, 
and being limited in size to the requirements of some 14 to 20 
beds each, being raised on arches well above the ground, and 
arranged so that the patients while still in bed may be wheeled 
into outside balconies, so as to have the advantage of treatment 
in unenclosed air. Such hospitals, and they have been fully 
described in recent works on the subject, seem to me to approach 
very nearly perfection of arrangement, and to afford examples 
such as it is difficult to find at home. In respect of children's 
buildings, again, the dangers of concentrating large numbers of 
children in dormitories, or indeed in any confined space, have 
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long ago been demonstrated as tending to impair the health 
ana to aggravate any tendency to disease. There is no necessity 
for placing many children in dormitories, and the massing 
together of large numbers in school and class rooms is only 
tolerated by reason of the comparatively short time those rooms 
are occupied. And even here it would be a boon, having regard 
to the small amount of space usually allowed to each child, if 
the school and class rooms could be completely vacated, as 
recommended by Mr. C. E. Paget,* for ten minutes or so 
every hour, so that, by means of open windows, they could 
be completely flushed out with fresh air at frequent intervals. 
The system of arranging domiciliary schools upon what is 
known as the cottage-home principle, has so many advantages, 
sanitary and otherwise, that it deserves attention by all who 
are concerned in the welfare of the young. It has been adopted 
in recent years for many charitable and poor law institutions, 
and I have invariably heard it spoken of most favourably. 
The schools of the Leicester Poor Law Union, which are 
at Countesthorpe, are upon this system, and will well repay 
a visit. 

You will perceive that I have taken an encouraging view of 
the present condition, and a hopeful view of the future of sani- 
tary engineering and architecture. In saying this, however, I 
would not have it supposed that what has already been achieved 
should be regarded as adequate under every head. There is 
still a great deal to be done, and perhaps the most useful way 
of furthering this is by educating the people to appreciate all 
that tends to healthiness of body and mind. By doing this the 
public may be led to demand that more use shall be made of 
the powers already in existence. One hears occasionally a 
desire for more legislation, but it has been shown conclusively 
that there are already many valuable powers relating to health 
matters that are allowed to remain a d!ead letter, owing, not so 
much to any ignorance of the existence of these powers as to 
the apathy of tlie authority immediately responsible for putting 
them in force, and, as the late Royal Commission observe in 
regard to the making of certain bye-laws, no action will probably 
be taken " until the people show a more active interest in the 
management of their local affairs." The creation and the 
increase of this interest I regard as one of the chief aims of this 
Congress. These annual gatherings in different parts of the 
kingdom must not only be utilised for keeping alive the interest 
in sanitary matters which has so far been awakened in the 



* Health Exhibition Literature, Vol. I., page 378. 
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public, but each yearns Congress must give fresh impetus to 
the work, and so keep it actively progressing during the ensuing 
twelvemonths. Former Congresses have done good work in this 
direction, and the present one promises to be no less successful ; 
but in order to insure its complete success, as well as that of 
the Sanitary Institute, we must one and all — ^individually and 
collectively — ^use our utmost efforts to gain the confidence of the 
public and to carry them with us. 



Prof. F. S. B. F. DB Chaumont, M.D., F.E.S. (Southampton), 
moved a vote of thanks to the President of the Section for his address. 

Mr. EoGBBS Field, M.Inst.O.E. (London), in seconding the motion, 
remarked that Mr. Gt)rdon Smith had modestly refrained from 
mentioning several facts that ought in justice to have been mentioned. 
The model bye-laws to which allusion nad been made were among the 
most important things that had ever been done by the Local Govern- 
ment Board. Those bye-laws very greatly tended to advance sanitary 
improvements generally and to improve the health of the community. 
Mr. Gordon Smith, as Architect to the Local Government Board, 
had a very large share in drawing them up, and the public was very 
greatly indebted to him. As to the question of cesspools, he entirely 
agreed with the President that they were radically bad in principle, 
and disgusting and dangerous in practice ; and he thought that it was 
an exceedingly fortunate circumstance, for the progress of sanitary 
practice, that the chief architect to the Local Government Board 
should have expressed the strong opinion on the subject which he had 
done. 

Mr. P. GbBDOK Smith briefly acknowledged the vote. 



On " The History of Sewerage and Sewage Treatment at 

LeiceateTy'^ hy John Underwood. 

At the time of the passing of the Public Health Act in 1848, 
Leicester was, in common with many other large towns, in a 
condition much needing sanitary improvement. 

In 1846 a local Act had been obtained by the corporation 
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entitled " An Act for Improving the Borough of Leicester," 
but the powers conferred oy that Act were foand to be quite 
inadequate as related to the more important measures necessary 
for improving the sanitary state of tne town. 

** The Public Health Supplemental Act, 1849/' which con- 
stituted the town council the local board of health, received 
the Koyal assent, and came into operation on the 1st August, 
1849. In the same year a preliminary enquiry was held at 
Leicester under the !rublic Health Act by William Kanger, 
Esq., C.E., superintending inspector of the General Board 
of Health, ana a report founded on that inquiry was made 
to the board on the '* Sewerage, Drainage, Supply of Water, 
and the Sanitary Condition of the Inhabitants of the Town 
of Leicester." In this report the intrinsic difficulties of the 
question were recognized. The town itself was described 
as in the main situated on a saucer of loam, the brim of the 
saucer being formed by a range of shelving hillocks broken 
to the east only, in which quarter the town was much ex- 

Ksed, and from which it principally derived its ventilation, 
ing thus unfavourably situated. The peculiar course of 
the river to the west of the town was also remarked upon, 
its high level compared with the land adjacent, and the aspect 
it assumed of a series of stagnant pools in dry seasons, being 
held up by mills and locks, and with scarcely any flow. The 
sanitary state of the town was found to be very bad, fever was 
rife, and of a fatal character, and not confined to the lower 
parts of the town, but extended to the higher. The most 
palpable source of the fever was said to be the miasma arising 
from the evaporation of the foul water, which inundated certain 
parts of the town during the summer floods, and by which the 
impurities from the larger sewers were carried back into many 
of the houses, yards, and streets. 

Mr. Flint, an eminent local architect, said : ^* At the back of 
the various blocks of houses there is in almost all cases a 
conunon yard, whose surface, from the retentive nature of the 
subsoil (and where it is of a different character it is thoroughly 
inoculated with the liquid refuse and effluvium from privy pits 
and rainwater), offers an extensive area for the exhalation of 
noxious effluvia, and in other parts where the property abuts on 
the streets, and in large portions of the unoccupied land, as well 
as parts of yards to the houses which are enclosed by the 
embankments of streets and by adjoining higher ground oasins 
are formed into which the rain is received and stagnates. 
From these basins there is no efficient or regular drainage, and 
the water can only pass away by the slow process of percolation 
and evaporation." 
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Dr. Shaw reported : *' I have been shocked on entering some 
of the confined courts and alleys to find the inhabitants living 
amidst masses of decomposing animal and vegetable materials, 
totally unconscious of their danger, and even speculating on 
their heaps of infection, and amassing with anidety the filth 
deposited in the neighbouring streets." 

Mr. Stallard, in speaking of the physical condition of the 
poor, said : " I believe it to be gradually deteriorating." 

In reference to the streets, Mr. Flint said : " Although the 
streets are generally paved, there is a total absence of proper 
inclinations for conducting the surface water off, consequently, 
water hangs upon the surface, and with it every kind of filth, 
including blood and offal from slaughter houses, which is swilled 
down on the sinrface in front ox the dwellings, and in one 
instance to the extent of about a quarter of a mile.*' 

The population of the town was slightly over 50,000. The 
number of streets was given as 242 ; of these only 112 were 
culverted, and no less than 130 either not culverted, or but 
partially so. There were no regulations for draining the 
streets or courts, and what had been done was the result 
of arrangements at different times among the owners them- 
selves. The culverts were originally intended for the con- 
veyance of surface waters, and mostly took the place of the 
old open ditches or water courses ; by degrees the owners had 
been allowed to connect house drains with them, and they 
became the receptacle for every kind of filth, conveying it to 
their natural outfall the river Soar, which was thus constituted 
virtually the main sewer of the town. 

This was the state of things when, on the 5th September, 

1849, the highway and sewerage committee of the Corporation, 
realising then* responsibility as the local board of health, passed 
unanimously the following resolution : " That Thomas Wick- 
steed, Esq., of London, snould be appointed engineer, for the 
purpose of reporting as to the best mode of draining and 
sewering the borough, and of presenting a plan with an esti- 
mate of the expense." 

Mr. Wicksteed was said to be personally unknown to every 
member of the Board, and to have been selected solely on 
account of his high professional reputation, and the admirable 
evidence given by him as published in the first report of the 
commissioners for '*inquinng into the sanitary state of large 
towns and populous districts. ' The result was, that Mr, Wick- 
steed accepted the appointment, visited Leicester, and made 
a survey of the town and neighbourhood, and on the 12th March, 

1850, presented a "preliminary report," which was ordered 
by the committee to be printed, and it was largely circulated. 
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In the introduction to this report, an interesting summary is 
given of the principal objects which Mr. Wicksteed and the 
committee considered were to be attained : 

" 1st. Tlie diversion of all sewage, dye, and scouring waters 
from the river Soar and the Leicester Canal, and their re- 
moval, as speedily as possible, from under and near the town 
of Leicester, so as to relieve the town from noxious exhalations, 
and to restore the river to the salubrious state in which it was 
before it was made the common sewer of the town. 

" 2nd. The removal of this sewage to such a point in the 
river below, that the process of collecting and disinfecting may 
be carried on without injury or annoyance either to the inhabi- 
tants of the town itself or to those of the adjacent villages ; 
and that the process to be adopted in its disinfection be such 
that the water, before it is returned into the river Soar {below 
the town), shall be in a state of at least as great purity as it 
was in the river above the town, before any sewage or dye 
waters had contaminated it. 

** 3rd. That the level of the sewers shall be at such a depth 
that the lowest parts of the town shall at all times be capable 
of being well and thoroughly drained. 

" 4th. That the fall in each sewer shall be sufficiently great 
to produce a velocity that will not only carry off rapidly the 
liquid filth poured into it (so as not to allow of stagnation or of 
time for decomposition), but also to produce a sufficient scour- 
mg power to prevent the accumulation of debris, or heavy 
deposits of road drift. 

" 5th. That there shall be a daily and nightly supply of water, 
abundant in quantity, for cleansing the sewers, and neutralising 
any bad odours remaining therein, after the bulk of the daily 
sewage shall have ceased to flow. 

*^ I am also of opinion that no scheme for the sewerage of a 
town can at the present time be considered complete unless it 
embraces the means for converting the sewage water to useful 
and profitable purposes, so as to reduce, as much as possible, 
the expenses of sanitary improvement, if not to merge them 
altogether in the receipts arising from the sale of the manure.^* 

This report was termed a '* Preliminary Report," because it 
left open for further consideration the exact position of the 
outfall of the sewage, and also the detailed plans and estimates. 
A further written report was made to the committee by Mr. 
Wicksteed, on the 14th July, 1851, followed by plans, specifica- 
tions and estimates. An Act of Parliament was applied for 
and obtained in the Session of 1851 for enabling the corpora- 
tion to carry out the scheme as recommended by Mr. Wicksteed 
and the General Board of health was memorialised for sanction 
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to the borrowing on mortgage of the rates for the execution of 
the works. 

Mr. Lee, Superintending Inspector, visited Leicester, and 
reported to the general board; and his report msty be described 
as an adverse detailed criticism of Mr. Wicksteed's scheme as a 
whole. The following remarks as a "recapitulation" at the 
conclusion of his report, will give an idea of the Inspector's 
views : — " I think it has been shown that there is no proper 
survey upon which alone any efficient and economical system of 
drainage of the town can be devised ; that even for purposes of 
main sewerage the scheme before you is very incomplete ; that 
the proposed main sewers in the town are neither fit for the 
sewage alone, nor for the rain water, nor for the two combined; 
and that they would be unnecessarily expensive, even if un- 
objectionable, on other and strictly sanitary grounds of con- 
sideration. 

" That every slight shower, even if the sixty-sixth part of an 
inch in an hour, would cause more than half-a-million of gallons 
of sewage to be impounded in the main sewers under the town, 
displacing and driving back into the dwellings the same quantity 
of noxious sewer gases. That a great part of the town, at 
least, might have been drained by gravitation. 

" That the reservoirs, and the drying process together, will 
convert on the average 5,895 gallons of sewage daily into 
vapour, contaminating the air. That Mr. Wicksteed has mis- 
quoted, and misstated the report of the chemists, and neither 
can nor does propose to use the same re-agent for disinfection 
as was used in all their experiments ; and tnat, notwithstanding 
the use of lime water by them, in the proportion of one-third 
the volume of sewage, the fluid remained offensive. 

*' That the whole of the works connected with the engines 
and reservoirs, and the so-called process of disinfection, would 
be enormously expensive, and would inflict incalculable evil 
upon the health of the inhabitants of the town. 

*' That it is very doubtful if the lime-water, or lime-process 
would pay its own expenses, even as against spontaneous sub- 
sidence in these immense reservoirs, irrespective of any sanitary 
considerations. The following were Mr. Lee's " Conclusions " : 

"For the reasons above-named, and fully discussed in the 
body of this report, I cannot advise your honourable board to 
sanction the mortgage of the public rates of the borough of 
Leicester for the execution of this scheme ; and I recommend 
that, for the protection of the Local Board and the preservation 
of the health and lives of the inhabitants, you should altogether 
refuse such sanction." 

The general board forthwith, in a letter to the local board. 
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expressed their regret that they were compelled to withhold 
their sanction to mortgage the rates for carrying out the 
proposed plan of drainage, for the following reasons : — 

" 1st. Because it is incomplete, and, having been prepared on 
insufficient plans and information, not only is there no security 
afforded that the partial lines of drainage are the most judicious, 
but there is, on the contrary, abundant evidence to prove that 
their direction is not well selected, and that they would be 
inefficient and unnecessarily costly. 

'^2nd. Because instead of leading the whole refuse of the 
town into sewers at the lowest levels, merely to be pumped up 
again, the larger proportion might be conveyed so a^ t^ dis^arg^ 
bv gravitation ; thus not only effecting a saving in the dimen- 
sions of the work, but avoiding a perpetual tax upon the rate- 
payers for unnecessary enmne power. 

"3rd. Because even it the sewers were properly laid out, 
they are neither properly graduated nor properly adjusted to 
the work which they would have to perform. 

** 4th. Because the proposed mode of dealing with the refuse 
would be attended with the utmost risk to the health of the 
population, and would be of very questionable expediency in a 
financial point of view. It would commit the local board to a 
vast speculation, which the most favourable results of chemical 
expenments in no way justify, and which in case of failure 
would entail a most serious lasting tax upon the inhabitants. 

" 5th. Because of the £35,000 for which application for a 
mortgage is made, no explanation is afforded; nor does any 
estimate appear to have been prepared with regard to £5,000 ; 
and because the whole of the partial works proposed might be 
much more efficiently carried out, and the beneficial results 
more certainly attained, at a very considerable saving in their 
estimated cost of thirty thousand pounds^ 

The local board was, therefore, in a dilemma, the council 
having obtained Parliamentary powers to carry out the scheme ; 
they were refused authority to borrow for the execution of it, 
and in reference to this refusal in their report on March 17th, 
1852, they said : — " The committee deeply regret the obstruction 
which has tlius unexpectedly arisen to tne immediate progress of 
sanitaiy improvement, as they are fully satisfied that there is a 
great amount of preventible disease in the borough, which would 
be remedied to an appreciable extent by an improved system of 
sewerage, and that the mortality, which in some of the undrained 
parts is no less than five per cent, per annum, might have been 
very materially reduced.' 

The report of the inspector of the general board was sent to 
Mr. Wicksteed, in order that he might have an opportunity of 
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favour of smaller and covered tanks on the site of the present 
works, and as now in existence. But the sewers were carried 
out mainly as designed, but were in some cases reduced in size 
as the distance from the works increased, and they may be 
briefly thus described: — The sewer in Abbey Meadow, 4ft. 
Sin. in diameter ; (1) West main sewer, 39in. diameter ; (2) East 
main sewer, 27in. diameter; (3) Central main sewer, 27in. 
diameter, and other sewers varying in size according to cir- 
cumstances, the whole length about 40 miles, the depth varying, 
but generally speaking about 12 feet below the surface, except- 
ing the foregoing main sewers, which were deeper than 12ft. 
Estimated cost — £55,000. 

In connection with the scheme for sewering the town, of 
course it was necessary that the question of sewage treatment 
should be considered, and Mr. Wicksteed appears to have given 
great attention to it. The successful application of sewage in 
its liquid state to land at Edinburgh, had been commonly 
referred to. The rare combination of circumstances there 
existing were admitted, but it was still held as a primary con- 
dition that, whatever system was adopted, the operation must 
" be useful and commercially profitable." 

Mr. Wicksteed accepted witli great enthusiasm this condition, 
and with energy set himself to j)rove its truth. As to the 
application of sewage to land, Mr. Wicksteed satisfied himself 
that, although there might be localities favourable for a limited 
adoption of such a plan, nevertheless, to provide for the dis- 
tribution of the whole of the sewage water of a large town by 
such measures would, in his opinion, be a most "imprudent 
speculatii)n." He discussed its distribution by pipes analogous 
to a water supply, and concluded with the remark : — 

'* I think it will appear very evident that the distribution of 
the whole of the sewage water could never be profitably effected 
by such means. At the same time it is but right to observe, 
that the distribution of a portion of it over the Abbey Meadow, 
and the lands in the immediate neighbourhood, would not involve 
so great an expense, and in a commercial point of view this 
might be worthy of consideration, were there no objection on 
the score of AeaftA." 

The reports of the eminent chemists, Messrs. Aikin and 
Taylor, Professors of Chemistry in Guy's Hospital, apt)eared to 
prove conclusively that the application of lime would do all 
that was necessary to purify the sewage, and would leave a 
deposit which, if quickly dried, would be a cheap and useful 
manure in a concentrated form, and which might be readily 
packed for disposal similarly to guano. 

Mr. Wicksteed had long leaned to the side of the chemists. 
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and a solid manure scheme as against a liquid manure scheme, 
and during his preparation for Leicester sewerage he had also 
actively pursued his investigations in this direction, and had 
become fully convinced that a solid manure of great value could 
be obtained. So satisfied was Mr. Wicksteed that his conclu- 
sions were sound, that he foreshadowed in his report that " he 
had but little doubt that responsible parties might be found who 
would supply the necessary capital for constructing the works 
for the manufacture and sale of the manure, ana deliver up 
the said lyorks to the town council in a state of good repair and 
good working order at the expiration of 30 years from their 
establishment." 

Imbued with these ideas, and having received encouragement 
in various directions, Mr. Wicksteed himself, in 1851, took out 
a patent for the manufacture of sewage manure, one of the 

firincipal features of the process being the application of centri- 
ugal force for the separation of the water from the deposit in 
the bottom of the reservoirs. In the following year an Act of 
Parliament was obtained, incorporating the "Patent Solid 
Sewage Manure Company," and enabling the company to raise 
capital to the extent of £100,000. 

In a report to the Metropolitan Commission of Sewers in 
1854, Mr. Wicksteed referred at length to the operations of 
The Patent Manure Company in their purification of the sewage 
and manufacture of solid manure at Leicester, and, at the risk 
of making rather a long extract, I think it will be best to take 
Mr. Wicksteed's own description of his processes, which was 
written at a time when he was anticipating their complete suc- 
cess, and these temporary works were adopted as a model for all 
further operations. The reference is as follows : — 

" In February, 1852, the directors resolved that temporary 
works should be erected in Leicester for the purpose of manu- 
facturing the manure upon a sufficiently large and practical 
scale, having in view three objects : the first being to ascertain 
whether the lime process effectually disinfected the sewer-water, 
and if so, whether it could be practically used upon the large scale ; 
the second to ascertain whether the removal of the precipitate 
from the bottom of the reservoir, and the abstraction of the water 
from it by means of centrifugal force, could be practically 
carried out upon the large scale and at a sufficiently small cost ; 
the third object being to manufacture a sufficient quantity of 
the manure to enable agriculturists to prove its commercial 
value, considering that their practical opinions would be a much 
better test than chemical analyses only, and it was resolved 
that upon the result of these trials the question of proceeding 
with the company should be decided. Works were accordingly 
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erected, and after many alterations and improvements upon the 
original scheme, which probably would not have suggested 
themselves unless the opportunity of carrying the plan out 
practically had been afforded, the directors were so satisfied 
with the result, that they felt justified in entering into a contract 
with the town council of Leicester, undertaking in return for 
the exclusive right to all the sewage water for a period of thirty 
years, to disinfect it, and discharge the water in an innoxious 
state into the river Soar for the same period 

*^ I will now proceed to describe the temporary works and the 
process, to the maturing of which I have devoted the greatest 
portion of my time for the last two years, and have completely 
satisfied myself that the scheme is not only practicable and re- 
munerative, but may be made very profitable when carried out 
on a larger scale than opportunity has hitherto afforded. 

'*The temporary works at Leicester were erected upon 

E'ound belonging to the town council, upon the banks of the 
eicester navigation, near the outfall of the filthiest sewer in 
the town, a branch from which supplied the works with sewer 
water. The use of the ground was granted to the company at 
a merely nominal rdte by the town council, who in this, as in 
other instances, have afforded every facility to enable the com- 
pany to demonstrate to the public the practicability of disin- 
fecting the water and manufacturing the manure. 

" As regards the size of the temporary works, they were cal- 
culated for a population of 5,000, previous to the introduction 
of a supply of water into the town from the new water works. 
I do not mean to imply that we have actually deodorized the 
sewer water from a population of 5,000 during twelve months, 
for this would be inaccurate, as the constant interruption 
arising from the practical modifications and improvements of 
the machinery usea in the process would of itself have prevented 
such a course ; but the works have, for different periods, been 
kept in continuous operation day and night, that I might have 
the opportunity of assuring myself that the process was com- 
plete as affecting the sewer water during any of those periods, 
the object of these temporary works being, as I have before 
stbted, to ascertain whether the process could be practically 
and remuneratively carried out by the means proposed. 

"At the commencement of our operations, it was found 
that the process of deodorizing was not perfect, and it 
was discovered that its partial failure was due to the sewage 
water being in too concentrated a condition, the new supply of 
water to the town having only been introduced at Christmas 
last, while the operations of the company commenced more 
than a year and a half ago. To prove whether this conjecture 
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was correct, a portion of the partially deodorized water was 
returned into the engine well, and when the concentrated 
sewage was reduced to a quality equal in strength to that of 
the Metropolitan sewer water, the process was completely suc- 
cessful. 

'' Professors Aikin and Taylor ascertained the strength of 
the London sewer water, and determined what amount of 
dilution was necessary to reduce the Leicester sewer water to 
the requisite strength, and by their experiments I was guided 
in my practical operations. 

" Again, it was found that at night, when the manufactories 
were not at work, and the waste water from the engines had 
ceased to flow into the sewer, their contents being chiefly urine 
and excrementitious matter in a state of far greater concentra- 
tion than the day sewage, the effect of the lime was only partial ; 
but upon diluting it as in the former case, the process of deoaorizing 
was completely successful — the eflBuent water from the reservoir 
after the process was completed being perfectly free from all 
taste and odour, excepting occasionally irom the lime when it 
had been used in excess. 

"A quantity of the effluent water from the reservoir was 
taken in August last by Mr. Theodore West, chemist, of Leeds, 
and subjected to an analysis ; and he found that there was not 
a trace of any other matter than carbonate of lime, sulphate of 
lime, and chloride of sodium ; proving clearly that all noxious 
matter had been abstracted during the process. 

" The mode of operation in this process is as follows : — ^the 
water is pumped up from the sewer, and into the pipe conveying 
it to the reservoir a smaller pipe is introduced connected with 
the lime pump, which works stroke for stroke with the sewer 
water pump, and the process of deodorizing is so rapid, that 
when the mixture of sewer water and lime is discharged into 
the reservoir, there is no noxious odour arising from it ; the 
discharge takes place into the first part of the reservoir divided 
into three compartments, in each of which is an agitator 
worked by the engine ; a thorough mixture having thus been 
effected, it flows through the upper end of the reservoir, and is 
from thirty to forty minutes passing through this portion, 
during which time seven-eighths or more of the separated 
matter has been precipitated on the bottom of tlie reservoir. 
There still remains, however, about one-eighth of solid matter, 
which, being lighter than the first portion, I'equires a longer 
time for precipitation, so as to render the water clear and bright. 

'* The water is, in fact, two hours in passing from the sewer 
to the farthest end of the reservoir, where it is discharged, and 
arrangements are made to enable the water to flow cou- 
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tinuouslj through the reservou*, with as nearly as practicable the 
same velocity over the whole section, the openings of the dis- 
charging gates being proportioned to the depth of water in the 
cross section, and thus the necessity of having two reservoirs, for 
the purpose of filling one while the water in the other is being 
cleared by deposition is avoided, for although the stream is 
continuous, its velocity being only about one-fourth of an inch 
per second, it does not interfere with, or arrest, the precipitation 
of the solid matter. 

** The operation of moving the precipitate from the bottom of 
the reservoir, so as not to interfere with the continuous flow of 
the water in the reservoir, is performed by means of a screw, 
which removes the precipitated matter into an adjoining well or 
shaft as rapidly as it is formed, without disturbing the process 
of pi'ecipitation which is carried on above it. 

" The bottom of the first portion of the reservoir is made to 
slope towards the centre, along which a culvert runs, semi- 
circular at bottom and open at top ; in the bottom of this the 
screw is laid, and the precipitate collecting upon it from the 
sloping slides, is, as the screw revolves, carried mto the ad joining 
well ; the practical working of this arrangement is now com- 
pletely successful. 

•* It is the combination of these two arrangements, viz : — ^the 
continuous current and the removal of the deposit without 
disturbing the supematent water — that has enabled me to reduce 
the size of the reservoirs to so great an extent ; this will be seen 
hereinafter, when I give the sizes of the reservoirs I propose for 
the Metropolis. 

** The next operation is to raise the deposit or mud from the 
well or shaft, oy means of a Jacob's ladder, very similar in 
appearance and construction to the ladder of buckets in the 
dredging machines used on the Thames, excepting that its 
position is vertical and its construction much slighter ; the mud 
thus raised in a semi-fluid state into a tank, flows through a pipe 
to the centrifugal machine, the machine is then set in motion at 
the rate of about 1,000 revolutions per minute, and in half-an- 
hour from the time the precipitate was laying on the bottom of 
the reservoir, it is in a sufficiently diy state to pack in casks, or to 
mould in the form of bricks for farther drying. 

" A given bulk of the manure, when introduced into the 
centrifugal machine, is reduced to about one-third of its original 
bulk, two-thirds, as water, having been separated from it by the 
operation. 

" The machines which are now making for the new Leicester 
sewage works, are each calculated to turn out 3601bs. of manure 
in an hour in the state of consistency previously mentioned. 
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" Thus it will be seen that the whole operation of disinfection 
and conversion into manure is very simple, and I think it must 
appear evident after the experience of a year and a half of 
what may be done in works sufficient for a population of 5,000, 
that by simple multiplication of the means, it may be made 
available for any population, however great ; as in this case the 
increased quantity of sewage water merely involves a simple 
increase of machinery in proportion to this increase, the increase 
of power for raising it being in direct proportion to the quantity. 

** As regards, however, the proposed large works for Leicester, 
there will be two reservoirs, about 200 feet long and 44 
feet wide, two-thirds of the area will be covered with an iron 
girder and brick arch floor for the warehouses above, to econo- 
mise space, and the whole will be roofed over; and as this 
portion of the design is intended to be carried out in all future 
works, however large, all chance of nuisance from exposure is 
avoided ; but the fact is completely established, that no nuisance 
does arise either from the reservoirs or in the process used in 
manufacturing. 

"Although not in a position at present to state what the 
* actual commercial value of the residual manure ' will be, 
because, as before intimated, the desire of the directors of the 
Patent Solid Sewage Manure Company has been to leave this 
to be determined by the result of its practical application by 
the agriculturist, and at present the manure that has been 
so applied has been pro tanto inferior to what is intended to be 
supplied, in its having been chiefly collected from the day sew- 
age unmixed with the richer night sewage, and also from the 
fact of its containing 60 or 70 per cent, of water instead of 
20 per cent., which is the quantity it would have contained if 
the extent of our temporary works had afforded us room for 
drying it in larger quantities than has hitherto been practicable ; 
nevertheless, our experience has been quite sufficient to prove that 
without the necessity of having recourse to expensive applica- 
tions of artificial heat, simple exposure to atmospheric influence 
for a few weeks will reduce the moisture to 20 per cent., so that 
bulk for bulk the manure intended for sale will contain twice as 
much fertilising matter as that wliich has at present been for- 
warded to agriculturists for trial. The present results, however, 
show that, taking guano at £10 per ton, the manure aspro|X)sedfor 
sale is at least worth £2 13s. per ton ; but as I stated to the 
commissioners verbally, I have considered it safest to calculate 
its commercial value at £2 or £2 2s« per ton, and this amount 
would yield, after deducting the cost of manufacture and repairs, 
a fair percentage upon the capital expended in the construction 
of the works. 
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In discassing the financial aspects of the case in relation to 
the sewers and water supply for Leicester, Mr. Wicksteed 
stated his anticipations as follows : — " The quantity of manure 
that will be collected in the bottom of the depositing reservoirs 
will be equal to at least 10,000 tons per annum m the first 
fifteen years^ and 20,000 tons per annum in the second like 
period, This, when fit for removal, will contain 33 per cent, of 
water, and supposing it, when high dried, to be worth £2 per 
ton, in the damp state it will be worth 27s. per ton, and thus 
deducting 7s. for expenses, will leave 208. as the net produce 
per ton. 

"If, therefore, a market can be found for the sale of the 
Quantity manufactured (of which there is probably but little 
doubt), it would give a revenue of £10,000 per annum during 
the first fifteen years (a sum which would be nearly equal to 
the estimated expenses of water supply and sewers for that 
period), and during the subsequent fifteen years the income 
from the same source would probably amount to £20,000, a 
sum that would much more than cover these charges." 

In estimating the character and value of Mr. Wicksteed's 
sewerage scheme, although great fault has been found with it, 
I think it ought to be admitted that considering the views held, 
and the lack of experience at that time, it was a very able and 
enlightened effort to deal with a difiicult question, and that it 
fairly met the wants of that day, and it is a somewhat singular 
coincidence that the thirty years for which Mr. Wicksteed 
estimated his sewers adequate has just expired, and our experi- 
ence proves that the time has come when some important 
alterations must be made. The carrying out of the scheme 
undoubtedly effected at once an enormous improvement in the 
sanitary condition of the town ; the sewers being laid deep had 
the effect of draining the shallow wells and of leading to the 
new waterworks supply being substituted. 

The working of the main sewers was for some time satisfactory, 
and their construction, though it has been much decried, was not 
so bad as has been sometimes represented, being formed mostly 
with double brick rings, and intended to act as subsoil drainers to 
some extent. They must have been fairly well executed, no 
serious collapse having occured. Considerable cleansing has, 
however, of late years been necessary, the deposit being princi- 
pally road detrituSy and caused in a measure by insufficient engine 
power at the works, the sewers having been left gorged for a 
long time together. As seen in the light of experience, however, 
the weakest point was the insufficient size of the main sewers ; 
for years this has led to cellar flooding, and it was an especial 
weakness with the central sewers. The large area of rising and 

M 
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high land which finds its natural drainage line through the 
centre of the town, has intensified this state of things year by 
year as the districts became built over. The Gallowtree Gate 
sewer, for instance, was laid down 24in. in diameter, being Sin. 
less than originally intended, and a glance at the district of the 
London Boad beyond, and its great elevation will show at once 
that the difficulty must arise. The storm waters gorge the 
sewers and the pressure due to the head in the higher levels 
causes the water to rise, as from a f oimtain, into the basements. 
This has been remedied to some extent by storm water sewers, 
and part of the district has a duplicate system^ one solely for 
storm water. 

From observation the construction of main sewers of insuffi- 
cient size, appears to be a frequent cause of weakness and 
difficulty. The trunk of a tree grows with its extending 
branches, but a trunk sewer remains the same, and too often 
becomes overcharged by the great number of subsidiaiy sewers 
attached to it in course of time ; and sometimes such sewers 
are made to do duty for a district beyond the ordinary natural 
watershed, as it is possible for engineers to pierce a ridge and 
so to get a fall into an existing sewer. Local Boards are apt to 
encourage such operations, in order to postpone the expense 
necessary for the construction of a new main sewer for the dis- 
trict unprovided for. 

I think, however, that Mr. Wicksteed should receive some con- 
sideration in this matter ; in fixing the size of his main sewers he 
took a middle course, whereas he estimated that in thirty years, 
five million gallons of sewage per day would have to be provided 
for, he calculated his mains to be capable of delivering twenty- 
eight million gallons. Mr. Wicksteed was necessarily influenced 
by the means at his disposal, and even then, on his moderate 
estimate of fifty-five thousand pounds, the General Board re- 
ported, as we have seen, that a much better scheme might have 
teen devised at much less expense. Of course, the greatest 
portion of expense was for the main sewers, and it is not easy to 
see how Mr. Wicksteed could have increased the size of his 
main sewers, without greatly increasing the cost of his scheme. 

In reference to the undertaking of the Patent Solid Manure 
Company, their works for treatment and manufacture were 
opened in May, 1855. The new sewers and the lime treatment 
soon caused an immense improvement in the river and canal, 
both in the neighbourhood of the town and below. The supply 
of the dried manure, however, from the first, much excecaed 
the demand. At the end of twelve months working, the original 
centrifugal machines were superseded by those of Messrs. Man- 
love & Elliott, of Nottingham. At the end of two years there 
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was an immense accumulation of the dried manure in the form 
of brick stacks, and the order to discontinue all processes for 
artificial drying was given — this having the effect of at once 
greatly reducing the working expenses. The further operations 
of the company were confined to the pumping, and the treat- 
ment by lime of the sewage, sunply running the sludge into 
earth-banked receptacles. During the third year of working, 
however (viz.: on the 25th November, 1858), the Corporation 
took responsibility of the operations, and the Company handed 

over the works. 

The Corporation continued the lime treatment, and the 
accumulations of sludge have gone on from that time to the 
present, what has been removed having been mostly given free to 
parties who would undertake the cost of removal. Various other 
recognized modes of treatment, however, besides the lime have 
been tested. In 1868, the A.B.C. company experimented for 
some time. In 1871, the Phosphate of Alumina Company 
used their system and had possession of the works altogether 
for about 18 months. In 1877, the patent of Mr. Hilfe was 
worked for some months. Black ash has also been tried. During 
the past two years, the compound treatment recommended by 
eminent chemists has been applied, viz :— Lime, Alumina, and 
Sulphate of iron, and this season, in addition, the effluent has 
been deodorized by permanganate of soda as largely used in the 
Thames by the Metropolitan Board of Works. 

The two last exceptionally dry seasons have put a great strain 
upon the resources of the Corporation at their works and there 
being for a long time together during the summer droughts no 
water flowing, other than the small quantity passed from one 
pond to another by a very slender canal traffic, the river below 
the town has, at the end of the summer, been composed mainly 
of the Leicester sewage effluent 

In September last year an enquiry into the condition of 
the Soar was held in Leicester by Major TuUoch, K.E., of 
the Local Government Board, at the instance of the adjoin- 
ing authority, on the downward course of the river. The 
enquiry resulted in a decision that the state of the river was 
too bad to be much longer tolerated, and the Council under- 
took to proceed at the very earliest time to consider the 
matter with a view to an improvement, and this they have 
been engaged in doing during the last year. Looking to our 
experience one point was by most people considered settled, 
namely, that the mere treatment by lime or chemicals would 
not meet the case of Leicester, and that the application of the 
sewage to land was the only solution. It was also decided that 
the brave attempt which Mr, Wicksteed and those associated 
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with him had made to prove it trae that sewage treatment might 
be so managed as not only to yield common interest but large 
profits, was a fallacy, though very creditable to them. We are 
no longer under such illusions, our efforts must be directed to 
min i mise the loss, and our object should be to keep down the 
capital expenditure, and also the working expenses as much as 
may be compatible with efficiency. 

In our consideration of this very important question, pre- 
conceived opinions and the schemes of the past^ of course, 
came under review. A ** free outfall " had been so much in the 
minds, and the phrase upon the tongues of those who had con- 
sidered and discussed the subject, that almost everybody had 
come to the conclusion that this was the thing to be sought after, 
the phrase sounded well, but, it is to be feared that the concep- 
tions of many of those who summed up their ideas of the problem 
by the demand for ** a free outfall " were of rather a vague 
cnaracter ; at any rate, no clear description has ever been given 
of what was intended or how it was to be obtained. A free 
outfall and a gravitation scheme is no doubt quite right 
theoretically, but practically it was found that even if at all 
attainable it would be most costly and difficult in the Valley of 
the Soar. On the whole, the Soar Valley Schemes for sewage 
disposal appeared to the committee fraught with risks too many 
ana too great to encounter. 

Another proposal was made, viz., to utilise and extend the pre- 
sent pumping outfall station, and lift the sewage to a height of 
150 to 170 feet on to an estate of about 1,360 acres uncfer the 
control of one owner, at a distance from Leicester of only 1^ miles. 
On 30th June last the council approved a report from the high- 
way and sewerage committee, that 100 acres of this estate should 
be purchased, and the remainder leased for 30 years at an annual 
rent of 45s. per acre. The idea of the Committee is to use this 
mainly as a broad irrigation area, and it is confidently believed, 
that with this estate m hand, the Corporation will be able to 
deal with the sewage of the town without risk or interference 
for many years to come. The Inspector of the Local Govern- 
ment Board has expressed himseli favourable to this scheme, 
and it is quite expected that it will be carried out. The Council 
at the present time await the official report of the Local Govern- 
ment Board to their memorial in favour of the scheme, and 
requesting authority to raise the requisite funds. 

[For dUcussion on this paper seepage 198.] 
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On **3nitf Drainage of Continental Towis/^ by J. Gordon, 

M.In8t.0.E, 



Introductory, 

It is presumably owing to the Author having resided for 
over fifteen years upon the Continent as a practising Sanitary 
Engineer, that the Council of the Sanitary Institute has re- 
quested him to prepare a paper under this heading. 

The subject is, however, such a comprehensive one, that, 
even with the advantage just alluded to, it is scarcely possible to 
do it justice within tne limits of a single paper. It is also 
obvious that, even with the fullest and latest details available, 
they could not be fully utilised on the present occasion. The 
Author proposes, therefore, dealing only with the leading 
features of such representative instances of Sewerage and 
Sewage Disposal Works as have come more immediately under 
his own observation during the time referred to. In doing so, 
he would observe that a paper fully describing the complete 
works of any one town would probably give a clearer idea of 
the amount of attention paid on the Continent to the theory 
and execution of such works, where they have been undertaken, 
than can be conveyed by a paper on the more general question. 
The latter, however, doubtless possesses the greater degree of 
interest for this Congress, as oearing upon the position and 
prospects of foreign sanitary work, and comparing these with 
the corresponding elements in our own country. 



History of the Sanitary Movement in Germany and 

Switzerland. 

Beferring more particularly to Germany, in which the 
greatest advance has been made during the past twenty years, 
it may be said that the active prosecution of sanitary measures 
was for a long time considerably behind our English experience, 
in other words, no such exciting stimulus there existed as the 
Public Health Act of 1848 has been proved to be in this country. 
The exception to this statement is to be found in the case of 
Hamburg, which, at the passing of that Act, was considerably 
advanced in the execution of a well-devised system of sewers, 
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based on the example set by the late Mr. John Roe, snrveyor 
to the Holbom District of London, who had adopted the egg- 
shape for brick sewers, and introduced flushing gates for 
cleansing them. 

The ^at Hamburg fire of 1842 had destroyed so large a 
portion of the city as to involve the preparation of plans for 
its rebuilding, a project which included a general system of 
sewers. The design and execution of the latter were entrusted 
to Mr. W. Lindley, an English engineer, who, to some extent 
following up the London experience already referred to, adopted 
an oval sewer section in preference to the then prevailing 
vertical sides and flat bottoms. 

After Hamburg, Berlin was the first city of importance 
to recognise the necessity for an improved system of sewerage ; 
but it was not until 1860 that a commission of engineers 
was appointed to report on Belgian, French, and English 
towns, with a view to the preparation of a scheme for the 
Prussian capital. As the result, an elaborate plan and report 
were prepared by Privy Councillor Wiebe and Mr. Veitmeyer, 
civil engineers. 

Closely following the publication of the Berlin Report, Mr. 
Eckhardt, the citv engineer of Frankfort-on-the-M^in, pre- 
sented a report, which was referred to a commission of experts, 
who, in August, 1863, presented a report laying down the 
general principles upon which the sewerage system should be 
designed. 

An important report on the town of Dantzic, which gave 
an undoubted impetus to the sanitary movement throughout 
Germany, and one of a most exhaustive and detailed character, 
was presented in 1865 by Privy Councillor Wiebe, in the 
reparation of which he was again assisted by Mr. Veitmeyer* 
"he works recommended in this report were, however, not com- 
menced until the Frankfort works were well in hand. Mr. 
Wiebe continued to advise the municipal authorities through- 
out the works, but by an arrangement between the city 
authorities and Messrs. J. & A. Aird, the general contractors 
for the work, Mr. B. Latham was called in to prepare the 
working plans for the works, which are familiar to Engh'sh 
engineers through being illustrated in Mr. Latham's well-known 
book on sanitary engineering. 

About the same time, Mr. Biirkli-Ziegler, town engineer 
of Zurich, was commissioned by the authorities of that town 
to go over the same ground as m the case of the Berlin Com- 
mission, with a similar object as regards Zurich, the question of 
water supply being added. His illustrated report of March, 
1866, at once established his reputation, and, with that of the 
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Berlin Commission and the Dantzic Eeport, became a text 
book for Continental enmneers, so that a new departure may 
be said to have been made in Germany and Switzerland dating 
from that period. 

Somewhat later (1868) a valuable report and book of reference 
appeared on a proposea scheme of sewerage for Stettin, by 
Mr. Hobrecht, civil engineer, who is now chief engineer to the 
Municipality of Berlin. 

In January, 1866, Mr. Lindley and the Author were appointed 
to design and carry out the Frankfort sewerage works on the 
general lines and principles laid down in the report of the 
1863 Commission, of which Mr. Lindley had been a member. 
Owing to the war between Prussia and Austria in 1866, it was 
not until the following year that a commencement was made 
with the works, the special character of which soon became 
widely known, in consequence of the attention directed towards 
them by the meetings of various scientific bodies being held in 
the city, and also by the visits and subsequent reports of muni- 
cipal engineers and sanitary specialists. 

The vacuum pneumatic system of Capt. Liemur was about 
the same period first brought prominently before the public, 
and served in several instances to retard for years the adoption 
of any system of filth removal in towns, which felt the necessity 
of amendment, but which were ready at the same time to 
acquiesce in delay, until the battle of the systems had been 
fought out at the expense of others. 

The town of Basle, in Switzerland, was next reported on in 
1872 by a commission of engineers, consisting of Messrs. Lindley, 
Wiebe, and Biirkli-Ziegler. 

Reports now followed upon other towns, amongst which may 
be mentioned, in the vear 1873, Breslau, Winterthur, Mayence, 
Bochum, and Diisselaorf. 

After having completed the chief and more difficult portions 
of the Frankfort works, the Author reported upon and prepared 
plans and estimates for sewering the following cities and towns: 
otuttgart, Heilbronn, Hanau, Landshut, Munich, Bockenheim, 
Dortmund and Ludwigshafen, with an aggregate population of 
530,000. He also reported on schemes of sewerage prepared 
for Nuremberg and Homburg, and acted as engineer for the 
contractors in the execution of the sewerage works of Diisseldorf , 
Cref eld, and Linz (Austria), and for siminar works at Carlsruhe 
and Darmstadt, representing, including the first-named towns, a 
population of about 983,000. 

Mr. Lindley has also reported on Crefeld and Elberfeld, as 
well as St* Petersburg and Warsaw, and on additional works at 
Homburg* 
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Mr. Biirkli-Ziegler, in addition to having carried ont a com- 
plete system of sewers at Zurich, has reported upon and prepared 
schemes for Heidelberg and Mannheim, and, in conjunction 
with Professor Kulmann, of Zurich, for Bucharest. 

Mr. Hobrecht, of Berlin, must be mentioned as having in- 
augurated, and being now engaged in completing an entirely 
different scheme to that propounded for loerlin by the 1860 
commission, he has also reported on Mayence, and other 
places. 

Comprehensive schemes have also been prepared for sewering 
the towns of Gotha, by Mr. Hennoch ; Freihurg in Baden, by 
Mr. Lueger ; Kiga, by Mr. Malcher ; Konigsberg, by Mr. E. 
Wiebe ; and for V ienna by the town engineers, Messrs. Niemsee, 
Amberger and Berger ; while the Liemur system has been in- 
troduced at Leyden, Dordrecht and Amsterdam ; and the town 
of Winterthur, in Switzerland, has had under consideration the 
adoption of the same system, but has now abandoned it. 

It will be seen from this hasty eniuneration, that the 
adoption of sewerage works upon the general lines of the 
English water carriage system is steadily progressing on the 
Continent of Europe ; and attention may next be directed to 
the leading principles on which these works are based as a 
whole. 

Leading Principles of Sanitaby Works on the 

Continent. 

The Franco-German war of 1870 — 71, considerably inter- 
rupted the progress of the Frankfort works, and retarded the 
adoption and commencement of similar works throughout the 
country ; but since then much good work has been done, that is 
to say, good work as far as it goes, for it will no doubt be con- 
sidered by this Congress that many of the works, which the 
author is about to describe, are imperfect in two essential par- 
ticulars, viz., in the ultimate disposal of the water-carried 
sewafi:e, and in the exclusion in many instances of the excreta 
from^hat mode of conveyance in towns where complete and 
thoroughly efficient systems of sewers have been laid down. 
Further reference is made to both these points in the following 
recapitulation of the leading principles adopted. 



Rainfall. 

Contrary to the practice long greatly recommended, and now 
frequently, if only partially, adopted in England, nearly the 
whole of the sewerage schemes to which reference has been 
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made are designed to accommodate the rainfall in addition to the 
ordinary sewage by one set of sewers. 

In Frankfort a rainfall of seven- eighths of an inch In twenty- 
four hours has been provided f or, without bringing the storm 
overflows into action. 

InDantzicthe engines and pumps are calculated for a rainfall 
of one-quarter inch per day of twenty-four hours, to be piunped 
to the Irrigation Works ; but irrespective of this, the outfall 
sewer is large enough to allow of men passing through it. 
The tributary sewers are calculated to discnarge a fall of half 
an inch per hour, the main trunk sewers (leading to the outfall) 
being relieved by storm overflows. 

In Berlin it was intended, by the orimnal scheme, to provide 
for half an inch in twenty-four hours, out this was altered in 
the report of a commission to f^ of an inch per hour, or fifteen 
times the original limit. 

Mr. Biirkli-Ziegler made a larger provision for rainfall in 
Zurich than in any of the preceding cases, and in the Mann- 
heim and Heidelberg schemes provided for f of an inch per 
hour. 

In the Author's schemes, designed after Frankfort, he 
has always endeavoured to provide for the main trunk sewers 
being capable of carrying off at least an inch of rainfall to 
the main outfall in twenty-four hours, without bringing into 

Slay the storm overflow sewers, the subsidiary sewers oeing 
esigned to take from ^ to ^ an inch of rain per hour, accord- 
ing to the extent of the district drained, the general de- 
clivity thereof, and the average distance from an overflow 
outfall. 

The greatest exception he has met with in the most 
recent returns which have been obtained is that of Mayence, 
on the Khine, where the rainfall, for which the new sewers 
are said to make provision, is given at 30 millimetres in half 
an hour, one-half of which is expected to reach the sewers in 
that time, and be carried off by them when the storm over- 
flows are brought into play. This is equivalent to 1^ inches 
of rainfall in an hour actually carried off, or, on the assumption of 
50°/ reaching the sewers in the same time, to 2f inches of rain 
in the hour, and is therefore an unprecedented provision, 
leaving some room for doubt as to the accuracy of this return, 
when it is considered that the largest sewer of the system is not 
more than 5ft. llin. by 3ft. llin. in section. 

In Cologne also an unusually large provision for rainfall 
is made, tae main trunk sewers oeing calculated to carry 
off half an inch, and the subsidiary sewers 1^ inches per 
hour* The largest main sewer, however, is in this case 
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8ft. 2in. by 7ft Sin., with a contracted channel for the 
diy weather flow and a small footpath on one side, similar to 
the section adopted by the author for Munich, where, how- 
ever, the main outfall sewer is not more than 7ft. Sin. in 
diameter. 



Depth and Mode of Laying out Sewebs. 

In Frankfort, Munich, Stuttgart, and other cities and towns 
with which the author has been connected, the sewers have 
been laid at such depths as to insure a proper and efficient 
drainage of the cellars and basements of the houses, even when 
the sewers are running full, and of the laying of the house 
drains below the cellar floor levels, whether carried inside or 
outside the houses. Dead ends are also practically non-existent, 
owing to the sewers being laid at such levels as to join them to 
each other at street ends, thus making it possible to flush the 
lateral sewers from the main trunk sewers by means of flushing 

Sates and stops, without having recourse to supplementing the 
ushing power from the water supply of the town ; the system 
being by this arrangement, to a large extent, interchangeable 
and self-balancing no serious difficulty can possibly arise 
from any mishap in the way of a block, or in the case of one 
sewer being more surcharged than another, inasmuch as the 
branch sewers will always admit of the passage of the sewage 
or rainfall round a block until it has been removed. By such 
an arrangement so serious a block as was experienced in 
Leicester in 1881, in one of the main sewers draining an 
area of 316 acres, and with a length of 12| miles of sewers 
to the point at which the block occurred, would have been 
•mpossible. 



Flushing ABBANaEXSNTS. 

In Frankfort an elongated gallery or reservoir, into which land 
drains are laid to collect the subsoil water from the higher lying 
land beyond, has been constructed at the summit of the system, 
from which upwards of 100,000 gallons of water can be sent 
through almost any part of the system by means of the arrange- 
ments described. Two other similar arrangements are made at 
the summits or ends of the two lowest distncts of the town, one 
on the extreme east, and the other at the west end of the city. 
The sewers may be said to be laid out in three zones — a higher, 
middle, and lower zone, the lateral sewers of each being capable 
of being flushed from the main trunk sewer of the zone imme- 
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diately above it, or having the flushing power from the galleries 
alluded to directed through them. 

The system of sewers now in course of construction at Munich 
in accordance with the Author's plans is arranged on the same 
principle, as are also those of Stuttgart, Diisseldorf , Cref eld, 
Dortmund, and Mayence* 

Those of Berlin, Dantzic, and Breslau, are also, to a great 
extent, carried out on the same principle, excepting that there 
are no special reservoirs constructea for flushing purposes, 
and the mode of flushing is of a somewhat more primitive 
character. In Berlin and Dantzic, a disc faced with india* 
rubber, with a rope or chain attached to it, is used. A 
workman descends a manhole and places the disc into the 
mouth of the pipe which carries the sewage forward from the 
manhole, and, if the manhole be at the crossing of two streets, 
with two pipes entering and leading from it, then a second 
disc is required. After inserting the discs, the workman 
brings up the ends of the ropes or chains to the surface, 
and waits until the sewage has backed up to a line marked 
on the inside of the manhole, which indicates the level to which 
the sewers may be backed up in that neighbourhood without 
back-watering the cellars. He then withdraws one or both of 
the discs as he may desire to flush one or both sewers. Per- 
sonally, the Author thinks there are some objections and 
risks connected with this mode of flushing the sewers, as he 
pointed out te the author of it, Mr. Wiebe, when that gentle- 
man showed him its working in Dantzic. It backs up the 
sewers and puts them under a greater pressure of water than is, 
in his opinion, wise, or than there is any necessity for ; whilst on 
the other hand, reliance has te be placed upon the trustworthi- 
ness and patience of the workmen for watehing that the water 
does not rise beyond the height fixed upon, which might easily 
have been provided for by an overflow in each manhole. In 
both cities the sewers are chiefly pipes, so that it is absolutely 
necessary with such flushing arrangements that the jointing of 
the pipes should be such as to withstand pressure. In Berlin 
they are made with oiled yam and a fine plastic clay. The onlv 
thing the Author can see in favour of this method of flushing is 
that of economy in first cost, avoiding as it does the cost of 
flushing gates, hand penstocks, and other valve arrangements, 
as used in Frankfort and the other tewns enumerated. 

Matebials and Construction of Sewers. 

In Dantzic the sewers are chiefly pipes, not more than 10^ 
per cent, of the total length of sewers being of brickwork. 
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In Breslau the sewers are also chiefly stoneware pipes. The 
main sewers are of brickwork with large granite blocks for 
the invert. 

In Berlin too, as previously referred to, the sewers may be 
said to consist almost exclusively of pipes, the main trunk sewers, 
which are of brick, bearing but a very small proportion in length 
to that of the pipe sewers. The largest sewer is 10ft. lin. x 
8ft. 9in., and tne smallest 8 inches in diameter. 

One noteworthy feature in the drainage of Berlin is the prin- 
ciple adopted of having a sewer on each side of the street, wnich, 
so far as the Author is aware, has not been attempted elsewhere. 
This principle has no doubt enabled the author of it, Mr. Hob- 
recht, to adopt pipes in cases where brick sewers would otherwise 
have been requisite, and accounts to a great extent for the great 
excess of pipes over brick sewers for a city of such a metro- 
politan character as Berlin, with its million-and-a-quarter of 
inhabitants, now is. Various reasons may be given for the 
choice of this system beyond that of desiring to confine the sizes 
of the sewers to that of pipes. The subsoil is surcharged with 
water, and consists of fine running sand, making it most difficult 
and costly to construct brick sewers watertight; but the means 
which had to be adopted to obtain this result must be passed 
over here, as being incompatible with the limits of this paper. 
The streets being generally wide, the adoption of a sewer on 
each side enabled the traffic to be carried on without inter- 
ruption, and so shortened the length of the house drains that 
the necessary fall for them could be obtained without the street 
sewer being laid so deep as would have been requisite if one 
sewer had been constructed in the centre. It can scarcely be 
conceived, however, that the plan has not been more costly than 
if one sewer had been adopted. Another noteworthy feature in 
the sewerage of Berlin is also the theory of the engineer, 
Mr. Hobrecht, that to prevent the formation of sewer gases as 
much as possible steep gradients should be avoided His 
argument is, that with branch sewers of steep gradients, 
a state of things is involved in which, during the night, 
and also with the minimum day flow, so small a portion 
of the invert of the sewer or pipe is covered by the 
flowing sewage as to leave a large portion of the sides of the 
pipe covered with slimy matter exposed to the action of the com- 
paratively high temperature of the sewer. This acts upon and 
tends to diy it by evaporation, and thus to evolve in a greater 
degree a more pungent and dangerous sewer gas than would be 
the case if a greater portion of the surface of the invert could 
be kept covered with sewage flowing at a slower velocity. He 
urges also that branch sewers with steep gradients run practi- 
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callj dry, and that with a minimum flow matters that would 
float with a given depth of water on the invert are deposited 
and not removed by the greater velocity of the maximum flow, 
and that consequently, on this head also, it is better to ensure a 
sufficient depth of water on the invert moving at a velocity not 
more than sufficient to float forward all such solid matters as 
find their way into the sewers, Mr. Hobrecht has had the 
courage of his opinions, and has carried those views into practice 
by flattening all steeper gradients to 1 in 500, and any one 
inspecting iiie sewers of Berlin, as the Author has had the 
opportunity of doing, may see evidence of this at any of the 
crossings of the streets, where in a manhole may be found pipes 
coming in at different levels, sometimes two and three feet above 
the invert of the manhole or outgoing pipe, showing that the 
whole of the available fall for the ingomg sewers has not been 
made use of. 

In Frankfort the largest sewer is 6ft. lin. x 4ft. Sin., and 
the smallest brick sewer 2ft. 3in. X 1ft. 6in, Fifty per cent, of 
the whole of the sewers are of the size of 3ft. X 2ft., and only 
about 20 per cent, are of pipes. 

The largest sized sewer in Munich is, as previously referred 
to, 7ft. Sin. in diameter, with a contracted channel for the dry 
weather flow, and a small footpath on each side. 

The largest sewer for Stuttgart is 6ft. 7 in. in diameter, 
similarly constructed, whilst the main sewers for Diisseldorf, 
Crefeld, Mayence, and Nuremberg are 5ft. llin. x 3ft. llin. 
The brick sewers in these cities are constructed of the very 
best brickwork built with the best Portland cement mortar. 
Nuremberg is an exception, the sewers there being con- 
structed of cement concrete, as are also the sewers of Mannheim 
and Heidelberg and of nearly all towns in Switzerland (Basle, 
Zurich, &c.). 

On&-half of the sewers in Linz, in Austria, are built of 
brickwork with hydraulic lime, but of exceptional thickness, 
the other half are of cement concrete. 



Ventilation. 

The system, first initiated on the Continent in connection 
with new sewers at Frankfort., of ventilating them by means 
of surface gratings in the centre of the roads and of trap- 
ping the street gullies, is now the most prevalent, and has in 
iact been adopted in all the towns with which the Author has 
been connected, with the exception of Linz. In Berlin, 
Breslau and Dantzic, it has also been adopted, although 



J. eoBsoK. 191 

system to assist in the ventilation of the sewers, but that whilst 
thej are powerful yentilators within a given radius, it would 
take a very large number of such shafts indeed to be of much 
service. 

Tables. 

It is impossible within the limits of such a paper to dilate 
on each particular case, but for all those anxious to become 
acquainted with more of the details of each city, the Author 
has appended what he hopes may be an interesting and useful 
summary, in as condensed a form as possible, giving the latest 
information with respect to the sewerage and sanitary condition 
of a larTO number of continental towns. 

He tSkes this opportunity also of most heartily and cordially 
acknowledging the courtesy and readiness with which magis- 
trates, mayors, and city engineers throughout Germany, Switzer- 
land, Austria, Holland, Belgium ana France have supplied, 
at great labour and trouble, the fullest information with regard 
to the sewerage works executed in their respective cities, 
together, in many instances, with elaborate details relating to 
the mortality before and after the execution of the works of 
drainage. There have been one or two exceptions, notably 
Ootha and Mannheim, where information has been refused. 
The Author trusts, however, that the collection of information 
appended to the paper, even in its condensed form, will to some 
extent repay all those who have so readily contributed their 
quota to it, and he can only regret that it is impossible to do 
justice in the present paper to such valuable material as is 
now in his hands, but as many of the town authorities referi*ed 
to are looking forward to its publication, he purposes dealing 
with it hereafter in a more detailed form, and in such manner 
that he hopes its publication will be assured. 



House Draikaqe. 

Very great attention has been paid to the character of the 
work in carrying out the house drainage in most of the towns 
which have l)een enumerated. Comprehensive and stringent 
regulations have been issued, and special offices established on 
behalf of the authorities, to check, correct, and amend all plans 
sent in for approval, whilst a sufficient number of inspectors 
has been appointed to see every pipe laid. In the case of 
Frankfort, so far back as 1868, regulations, drafted by Mr. 
Lindley and the Author, accompanied by a series of drawings 
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illustrative of the manner in which the drainage was required 
to be carried out, and of the character of the arawings which 
would be required to be sent in by all persons proposing to drain 
their houses, were issued. The use of varnished cast iron water 
pipes was, the Author believes, for the first time proposed in 
these regulations and made imperative for all drains^ soil pipes, 
fall pipes from kitchen sinks, urinals, &c., of upper storeys 
within the houses. It has already been stated that the soil 

Eipes are not disconnected, but act together with a large num- 
er of the rain water pipes as ventilators to the house drains 
and public sewers. On the other hand, all the remaining 
branches passing into the interior of the buildings were cut off 
by a syphon placed outside the house in a circular brick shaft 
or manhole 3 feet in diameter, with a proper cover to it as a 
means of access. This was subsequently abandoned, or at any 
rate not made compulsory by the magistrates of Frankfort, 
owing to the syphons not being periodically seen to. The 
seventy of the climate in winter made it impracticable to dis- 
connect by delivering on to surface gratings, and many ex- 
planations aiid reasons might be given on this head which 
must be passed over in this paper. 

The houses on the continent are chiefly on the flat system, so 
that the kitchen sinks and water closets were generally in tiers 
one above another. This facilitated the extension of the soil 
pipes and waste pipes of the kitchen sinks, lavatories, baths, or 
urinals through the roofs, and this system was made obligatory 
by the regulations, so that the house drainage generally is well 
ventilated, independently of special pipes not mfrequently carried 
up to the roof from the end of house drains. 

Junction blocks and pipes were built in as the street sewers 
were constructed, and their position carefully noted and put on 
to the town plans, and in practice it was found that not more 
than about two per cent, of the houses in Frankfort required 
other blocks or junctions than those provided. This the Author 
considers of great importance in all well-regulated systems 
of sewerage, as nothing is more destructive or injurious to 
sewers than breaking into them for the purpose of making side 
connections, a matter in which some experience has been gained 
in Leicester. 

Duplicate copies of every house-drain plan, with sections of 
every branch and tier of closets or sinks, snowing every junction 

Sipe and connection to a scale of 10 feet to the inch, are 
eposited with the authorities, and these plans, showing the 
gradients and depths of the drains with the interior arrange- 
ments of the house, are again transferred to the town plans 
drawn to a scale of -^ natural size, or about 20 feet to the 
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inch, 80 that the authorities are in possession of a set of plans, 
of a kind entirely unknown, the Author believes, to any Eng- 
lish or other municipality outside the confines of the German 
Empire. 

The same care and attention is devoted to these points in 
Munich, Stuttgart, Diisseldorf and Crefeld, but so far as the 
Author is aware onlv Hamburg, Frankfort, and Mayence are 
favoured with an elaborately detailed survey to so large a scale 

Old Sewebs. 

A noteworthy feature in the sewerage of Frankfort, and one 
which the Author believes has not been attempted elsewhere, 
was that of abolishing and not merely putting out of use, but 
opening out and filling up the old sewers, and all their rami- 
fications, as soon as the house drainage was sufficiently advanced 
to admit of this being done. 

Sewage Disposal. 

The question of sewage disposal has made but comparatively 
little progress on the Continent. This arises from a variety of 
causes. There are not such a large number of towns yet that 
have adopted the water carriage system in its entirety. The 
chief towns that have done so are : Berlin, Frankfort, Munich, 
Dantzic, Dilsseldorf, Breslau, Linz, Hamburg, Brussels and 
Rotterdam. In Stuttgart, Crefeld, Dortmund, Ludwigshafeu, 
Mannheim, Darmstadt, Heidelberfi;, Mayence, Basle and Zurich, 
although new systems of sewers nave either been constructed 
or are in course of construction, thoroughly and completely 
adapted to the water carriage system, the authorities have not 
yet made up their minds to admit the drainage from water 
closets into them. Much might be said in reference to the 
methods adopted for the collection and removal of the excreta 
in these towns where it is not admitted into the sewers, but 
it would be quite beyond the limits of this paper. It may 
generally be said that where the cesspool system is in vogue, 
as in Stuttgart, Carlsruhe, Strasbourg, Dortmund, Ludwigs- 
hafeu, Landshut, Hanau, Crefeld, &c., they are supposed 
to be of a watertight character, and perhaps one of the best 
regulated towns in this respect is Stuttgart. The cesspools 
are here small, and the emptying of them is in the hands of 
the authorities. This is done on the pneumatic system, so as 
to avoid nuisance from the operation, but the Author can- 
not say that it is always successful in this respect, although 
no doubt much that is unpleasant is due to the carelessness of 
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the workmen. Specially designed boiler railway waggons, 
carrying three small boilers each, have been built, by means of 
which a large portion of the manure is sent long distances into 
the country. Large reservoirs have been built near the town 
for storage when it does not suit the farmers to take the manure. 
Storage tanks have also been constructed at various stations 
along the railways, from which the farmers can draw at their 
convenience^ and the emptying and fillingeven at these stations 
is all done on the pneumatic principle. For many years after 
its establishment in 1873, the loss upon the cost of the collection 
of the manure was considerable, but within the last year or two 
the receipts more than balance the expenditure. It must not be 
supposed, however, that the receipts are only from the sale of 
the manure. They are chiefly from the house-owners or occu- 
pants, who have to pay from 3s, 9d. to 5s. for every ton of 
manure removed. Tne income from this source amounts to 67J 
per cent, of the total receipts. 

In Carlsruhe and Strasbourg the same system is in force, 
but with this improvement, that the engine which creates the 
vacuum in the boilers goes with the latter and pumps the air 
from the boilers through the furnace fire, so that all possibility 
of a disagreeable smell escaping during the operation is pre- 
vented in a much more peilect manner than at Stuttgart and 
elsewhere. 

At Heidelberg, Nuremberg, Gratz and Zurich, the tub system 
is in force, after the fashion of that in use for a considerable 
portion of Paris, with the exception that at Heidelberg and 
Nuremberg the urine is retained in the tub, whilst in the other 
cases it is allowed to pass into the sewers. Notwithstanding 
this the town of Zurich has had to adopt the system of irrigation 
to prevent the pollution of the Limmat. 

Paris, as is well known, has also had to adopt irrigation at 
Gennevilliers, although on much too limited a scale, as only a 
very small portion of the sewage of the city is dealt with. 

Berlin and Dantzic are the most successful examples of irri- 
gation on the Continent. These two towns are most fortunate 
in the selection of their irrigation areas, both consisting of 
nothing but sand as a subsoil, that of Dantzic being, in fact, 
a sandy waste on the sea shore, and, previous to the application 
of sewage to it, without any covering of soil. 

Frankfort, originally intended to be dealt with by irriga- 
tion, is the only city at present on the Continent, so far as 
the Author is aware, which has finally adopted the system of 
])recipitation on a comprehensive scale. Wiesbaden, a iown 
of importance and well known to English tourists, is also con- 
structing at the present moment settling tanks to deal with 
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their sewage before it enters the small stream into which it is 
at present delivered. The adoption of a more comprehensive 
scheme of sewerage is also now under consideration. 

A proposal has been made for dealing with a portion of 
Homburg in this way, and settling tanks were designed by the 
Author and carried out for Dortmund, but with the ultimate 
object of intercepting the grosser soUds only after the town had 
adopted the water-doset system, for which an irrigation area 
was selected for the ultimate disposal of the sewage. 



Pbopobtion between Flow op Rivebs and Sewage. 

The rivers of the Continent are much larger, and the populated 
towns upon their banks much smaller, in proportion to those of 
the United Kingdom, consequently the dilution of the sewage 
finding its way into the streams is so very much greater than 
we are accustomed to in England, that the pollution of such 
streams as the river Main, the Rhine and the Danube, is, as 
compared with that of our own rivers, infinitesimally small. 
Take for instance the river Main, at Frankfort. Its excep- 
tionally lowest summer flow is about 2,400 million gallons per day, 
or 600 times that of the dir weather discharge from the sewers of 
Frankfort, whilst there is no town of importance below the 
point of sewage discharge until the river Main joins the Rhine, 
22 miles lower down. The lime process, or any other of the 
chemical methods of precipitation which would clarify the 
sewage, would therefore no doubt be sufficient in such a case. 

The Rhine at Basle, in Switzerland, has a flow of 19,016 
million gallons per day, and at Cologne 28,500 million gallons 

5er day, the distance between these cities being 580 miles, 
^he chief large towns on its banks between the points named 
are Speyer, Mannheim, Ludwigshafen, Mayence, Coblentz and 
Bonn, with an aggregate population, including Basle and 
Cologne, of about 405,000, so that the volume of sewage 
effluent would range from 1 to 9,186 of that of the river at 
Basle, to 1 in about 2,345 at Cologne, even if the whole of 
these populations were pouring their sewage into the Rhine at 
the latter point, instead of its being distributed over a distance 
of 580 miles. 

In all these cases a fairly good effluent resulting from the 
adoption of any chemical precipitating process would probably 
meet the case, were it not for the fact that some of these towns, 
notably Cologne and Diisseldorf, in the lower reaches of the 
river, draw practically their water supplies from the Rhine, 
their pump wells being sunk close to the banks of the river. 
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The following summary shows what has been done, and what 
money has been spent on new sewerage and sewage disposal 
works in 33 of the chief towns : — 



Length of 

Sewers 

InMUeoL 



Basle 

Berlin 

Bocbum 

Breslau 

Brussels 

Garlsrube 

Chemnitz 

Cologne 

Cref eld 

Dantzic 

Dortmund 

Dusseldorf 

Eisenach 

Erfurt 

Erankfort-on-the-Main . 

HaUe 

Hamburg 

Hanover 

Heidelberg 

Homburg 

Konigsberg 

Leipzig 

Linz 

Ludwigsburg 

Ludwigshafen 

Mavence 

Munich 

Nuremberg 

Paris 

Stuttgart 

Vienna 

"Wiesbaden 

Zurich 

Totab 



11 

286i 

74 

7- 

2li 

25^ 

18i 

12; 

27i 
6i 
4i 

1; 

24i 
100 

27J 
141| 

49 

H 
6 

12 
4i 
2i 

15 

27i 

41 
5361 

17i 
151i 

16k 
50 



1860| 



Sewen^ 

Worka, 

£ 



!Expezulitiue 



on 



Sewage 

DiapoBal Works. 

£ 



27,560 

1^2,000 

15,000 

316,554 

400,000 

110,000 

70,000 

61,500 

72,644 

125,000 

28,700 

54,000 

6,675 

21,000 

517,861 

55,000 

905,000 

107,500 

20,000 

8,700 

15,000 

165,600 

64,600 

10,113 

12,050 

59,000 

200,000 

295,000 

4,200,000 

92,250 

500,000 

40,000 

109,460 

10,017,767 



1,505,968 



• • • • 



1,300 



28,759 



1,536,027 



Total 

Ezpendltnni 

£ 



27,660 

2,837,968 

15,000 

316,554 

400,000 

110,000 

70,000 

61,500 

72,644 

125,000 

30,000 

54,000 

6,675 

21,000 

546,620 

56,000 

905,000 

107.500 

20.000 

8,700 

16,000 

166,600 

64,600 

10,113 

12,050 

59,000 

200,000 

295,000 

4,200,000 

92,250 

500,000 

40,000 

109,460 



11,563,794 



The detailed returns from Berlin ai-e of an elaborate cha- 
racter, but cannot be dealt with in this paper. They are 
especially interesting as giving details of what are probably the 
largest irrigation works in the world for the disposal of town 
sewage, the area of land irrigated being over 13,000 acres. 
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Bates of Moetalitt. 

The mortality retorns from the various towns show that 
there is generally a marked improvement after the execu- 
tion of the drainage works, although it would probably be 
unfair to claim that this is entirely due to these works, because 
in all probability as much is due to new supplies of water having 
been carried out at the same time. This is especially noticeable 
in Dantzic, as will be seen from the following Table by Dr. 
Albert Li^vin : — 



fief ore the ezeeation of Sewenge and 
Water Worki. 



Year. 



Mortality 
per 1,000. 



Epidemioe 
occurred. 



Deaths 
from 

Typhoid 

Fever 

per 

1,000. 



After the ezecntlon of Sewera^ and 
Water Works. 



Year. 



MortaUty 
per 1,000. 



Epidemics 
oooarred. 



Deaths 
from 

Typhoid 

FCTcr 

per 

1,000. 



1863 


36-71 


1864 


31-29 


1865 


34-60 


1866 


49-18 


1867 


34-80 


1868 


40-00 


1869 


29-53 


1870 


30-98 


1871 


41-51 


Aver. 


36-51 



Measles 

•■• •• • 

• • ■ « « • 

Cholera 

• •• • ■ • 

Scarlet Fever 



Small*pox and 
Cholera ... 



11-2 
7-6 
9-8 
9-6 
12-3 
12-3 
8-9 
7-0 

110 



9-97 



1872 
1873 
1874 

1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 

1883 



Aver. 



31-39 
26-50 
25-28 
30-80 
28-72 
29-01 
29-33 
28-64 
31-61 
26-68 
29-09 

27-02 



28*66 



Small-pox . 
Cholera 

• • ■ • 

Diphtheria . 

... • 

Diphtheria . 

... • 
Measles 

Diphtheria . 



Infantile diar- 
rhoea 



8-0 
41 
51 
3-3 
2-6 
2-7 
1-9 
1-8 
0-8 
1-4 

21 
1-0 



2-9 



In Mayence an improvement took place during the progress 
of the works from 1875 to 1877, but there was no further im- 
provement until the works were resumed in the beginning of 
1880, the death rate having improved every year since as the 
works have progressed. 

CoNOLUDiNa Remarks, 

The author feels, in bringing this paper to a close, that he 
must have trespassed on the patience of his hearers by the 
length of the paper, but trusts that the largeness of the subject 
which he has endeavoured to deal with will be taken as some 
excuse for introducing it, in the hope that it may be followed 
further by dividing it into branches with profit to every sanitarian, 
and more especially to every municipality, inasmuch as it must 
be of immense importance to the community at large that the 
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municipalities of Europe should know what other governing 
bodies are doing in regard to the improvement of the sanitary 
condition of the city or town over which they have control, and 
to have the opinions of sanitarians generally on the course each 
municipality has thought fit in its wisdom to adopt. If, there- 
fore, the paper has no other effect than to direct attention to 
the system and regulations which each municipality has 
adopted, and to lead to a rejection of that which is condemned 
by sanitarians, and an adoption of that which is approved bv 
them, the object of the Author will have been fully served, 
and the labour bestowed on the collection of the information 
respecting continental towns amply repaid. 



l^Thi8 discussion applies to the two preceding papers by Mr. J. 

Underwood and Mr. J. Gordon.] 

Mr. Pebcival GFobdon Smith, F.E.LB.A. (London), said, firom 
the first paper a great deal might be learned as to what to do and 
what to avoid. Mr. Gordon's paper was one of the utmost value. 
It was a imique record of the sewerage arrangements of different 
countries, and contained information that was very much wanted in 
this country. As a rule we did not know sufficient about the details 
of what was being done in other countries, and on the subject of 
sewage treatment this paper appeared to supply the deficiency. He 
had often wished that the British Government would depute com- 
missioners to visit the difierent foreign countries, and to report upon 
what was going on in regard to health matters generally — if only to 
teach us what to avoid. In the matter of sewage treatment this 
paper contained a vast amount of information which could not fail 
to be most advantageous in our future works. Both papers went 
to prove one very important point — viz., that we must not aim in 
the least at making a profit out of the products of sewage. The 
first object should be to get the sewage out of the town, and next 
to dispose of it in a way that should not pollute the streams or 
the land or the atmosphere. Having attained these two objects, 
every efibrt should be made to carry on the works at the least possible 
loss rather than at a profit. If any local authority could make a 
profit out of sewage let them do so by all means, but never at the 
expense of the efficiency of the system. 

Mr. J. Lemox (Southampton) agreed that the idea of making a 
profit on sewage was altogether illusory. They must now look to 
getting rid of it at the least possible cost. Sewage management 
should be left to the local authorities, and never entrusted to public 
companies, who sought to earn a profit. The inhabitants of Leicester 
appeared pretty well agreed that the present system of sewerage. 
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which subjected the low-lying districts to periodical floods, must be 
removed at any cost. He suggested that the town should be divided 
into zones for the separation of the high level system from the low 
level, and the consequent avoidance of floods. He had carried out 
this principle elsewhere, and had found it to answer admirably. A 
pumping station might be placed at the gravitating point of the 
high level and an ejector adopted for the relief of the low level. He 
asked the Corporation of Leicester to pause and seriously consider 
the responsibility they were about to assume in raising the sewage 
170 feet. There was no excuse for it whatever, unless the land 
was exceptionally adapted to the purpose. This, he believed, was 
not the case. No doubt it was the intention of the Corporation 
of Leicester to dispose of the sewage by what was known as ^* broad 
irrigation." If they had a good subsoil and everything were favour- 
able, broad irrigation was the right system. But in Leicester he 
feared those conditions were absent. For instance, it must not 
be lost sight of that the river Soar could never attain a very 
high standard of purity. He was inclined to think that a lift 
of 70 or 80 feet, with a combined system of precipitation and inter- 
mittent filtration over a smaller area, would answer all the purposes 
of Leicester, and could be carried out at a very much less cost. As 
to Mr. Gordon's paper, he believed French engineers were now alive 
to the evils of the Continental system. The sooner the prevalent 
idea was removed that sewage should be made a profitable speculation, 
the better. 

Prof. H. BoBiNSON, M.Inst.C.E. (London) assumed that the 
scheme for the sewerage of Leicester had received careful and mature 
consideration, and had been approved by Mr. Gordon. On this 
assumption, and without all the data bearing on the subject, it 
would not be desirable or possible to enter into a critical examina- 
tion of the scheme. Looking at the matter broadly, however, there 
must be some good reason which was not apparent to him (Prof. 
Bobinson) why all the high level sewage should be brought to a low 
level outfall, and for the whole to be pumped the great height of 
170 feet on to clay land, which was unsuitable for sewage irrigation. 
The scheme would involve a serious burthen to the town of Leicester. 
It was desirable to exclude as much of the rainfall from the sewers 
as possible. Mr. Gordon's was one of the most valuable papers he 
had ever heard read, and contained data of interest to all engineers 
engaged in sewage disposal practice, and the Institute was fortunate 
in having this contribution to the proceedings. 

Mr. Alderman Kempson (Leicester), admitted that the land taken by 
the Leicester Corporation for their sewage works was not altogether 
suitable for the purpose, and explained that the difficulties in the 
valley sites were in the opinion of the Town Council insuperable. 

Lieut.-Colonel Jones (Wrexham) remarked that as he had resided in 
bis neighbourhood (Leicester) many years ago, before entering upon 
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his Sewage Disposal Works at Wrexham, he had always watched with 
much interest the Leicester experiments, and he congratulated Mr. 
Underwood on his excellent history thereof. 

In entering at last upon sewage farming as the best mode of 
purifying their sewage, the Leicester Corporation should not be dis- 
couraged by the low estimates now prevailing on the financial side of 
the question, as the pendulum of public opinion will probably come 
to rest eventually about midway between the two extremes which it 
touched some twenty years ago and to-day. He would not presume 
to criticize, as others had done, the decision recently arrived at by 
the Leicester Corporation, because there were so many considerations 
which govern such questions not laid before their meeting, and he 
preferred to assume that the skilled advice of such an able engineer 
as Mr. Gbrdon had its due weight in any decision on such an im* 
portant matter. 

Mr. Pebegbinu Bibch fLondon) was glad to hear from Mr. Alder- 
man Kempson that the decision come to by the Corporation of Leicester 
was based, as he should have expected, upon information carefully 
obtained ; and he thought that London engineers would be unwise 
to give opinions on the subject until they had the same means of 
arriving at a sound judgment. 

With reference to Captain Lienur's system, the cost of dealing 
with the quantity of water made foul in English houses renders thia 
method prohibitive here. He had himself adopted the plan men- 
tioned by Mr. Qordon of laying a sewer under each pathway instead 
of one in the centre of the road. The advantages of this plan in 
wide roads, in saving the length and increasing the gradients of the 
house drains in which sewer gas is formed even more than in the 
sewer itself, is obvious. With regard to the 13,000 acres of land 
said to be irrigated at Berlin, he should like to know whether the 
land was pasture or arable, and whether irrigation was carried on 
constantly or only occasionally. Mr. Gordon had said that only a 
very small portion of the sewage of Paris was dealt with by irrigit- 
tion ; this was so, but a very large and increasing area of land was 
irrigated upon the optional system — that is, when the occupiers of 
the land required it for their crops. 

The area of land in the Plain of Oennevilliers now sewaged in 
this way amounts to nearly 2,000 acres and this has grown up 
gradually from the start of a few acres some 15 years ago. He was 
surprised to hear from a previous speaker that the Soar must always 
be a foul river, and he should ]ike to know why. 

Mr. Laws (Newcastle-on-Tyne) was in favour of the ventilation 
of sewers through the soil pipes, provided the drainage system was 
properly carried out. Of course it was not advantageous where 
the sewers were known to be fouL 

Capt. Douglas G-altok (London) believed Leicester was almost the 
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first town to attempt on a large scale to prevent the pollution of their 
river by the adoption of a chemical system, although the chemical sys- 
tem had not been quite successful. Of course the main advantage of 
any system of drainage was the lowering of the death-rate, and yet it 
would be seen from the statistics in Mr. G-ordon*s paper that except 
in one or two cases there was no such diminution in spite of the expen- 
sive works constructed. What was the reason of it ? It was probably 
because the house drainage had not been considered at the same time 
as the sewerage of the streets, and treated as an integral part of town 
drainage. Until there was a thorough combination between the 
house drainage and the main sewerage they could never overcome all 
difficulties. He had never seen a town in England in which he 
should have been willing to have his house-drain connected with 
the main sewer for the purposes of ventilation. 

Prof, de Chaumont, M.D., F.B.S. (Southampton), thought 
Captain Gktlton had somewhat underrated the diminution in the 
death-rate in the continental towns mentioned by Mr. Gordon, 
for in some of them there was a very decided fall. * But the 
difference would be much better appreciated if the zymotic death- 
rate could be ascertained. There was one thing, however, that 
must not be lost sight of in this very important question, and 
that was, that although a town was sewered, the dangers arising 
from the foBcal matters were not touched at all. For instance, the 
city of Paris had a magnificent system of sewers, but, out of a 
population of 2| millions, there were not more than 30,000 or 40,000 
persons whose excreta went into those sewers. The great difference 
between the health of the English towns and the health of the Conti- 
nent was the increase of zymotic diseases in the latter. Although in 
this country we had, unfortunately, had a large increase of diphtheria 
in recent years the increase was really nothing when compared with 
the Continent. The amount of typhoid fever, too, on the Continent 
was inordinately excessive, and he thought it was impossible not to 
connect that with the fact that the excreta were not dealt with at all. 
If continental towns were not prepared to have a separate system for 
carrying off the excreta, they had better turn everything into the 
sewers, and depend on ventilation, with a proper disconnection of 
the house-closets. 

Mr. BooEKS PiELn, M.Inst.C.E. (London), observed that there was 
something very attractive in the suggestion that the sewers should 
be ventilated through the soil pipes, as this would get over many 
difiiculties with reference to sewer ventilation, but the cases were few 
and exceptional in which the plan could be safely adopted. Two con- 
ditions were absolutely essential for the safe adoption of this plan, 
viz., a perfect system of public sewerage, combined with a perfect 
system of house drainage. There were hardly any towns, and, as 
far as he knew, none in England, where those conditions could 
be found. Probably they existed in Frankfort, and also in Memphis, 
U.S.A. Ab to Frankfort, the public sewers are acknowledged to be 
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some of the most perfect in the world, and he could speak of his 
own knowledge as to the exceedingly complete character of the plans 
and regulations for the house drainage, having studied them very 
carefully when he was drawing up the bye-laws for house drainage 
at Uppingham, nearly ten years ago; in fact, at that time (before 
the Model Bye-laws of the Local Government Board were issued) 
he found that the Frankfort r^ulations were the only complete ones 
he could meet with. 

With reference to Memphis, it might be remembered that a Paper 
was read at the Congress at Exeter in 1880, by Col. G. E. Waring, 
the engineer who designed and carried out the work, describing the 
thorough way in which the sewerage was executed, and the stringent 
regulations enforced with reference to the house drainage. 

He could not agree with Mr. Hobrecht as to the advantage of 
having flat gradients for the sewers. His experience was that the 
better the gradient the less chance there was oi accumulations of foul 
matter and generation of foul gases. 

Mr. Elucs-Clajik (Hove) urged that the Institute should endeavour 
to obtain translations of such valuable reports as had been aUuded to by 
Mr. Gordon. In sanitary, as in in other matters, we were too apt to 
allow our insular prejudices to overcome our better judgments, which 
taught us to obtain good information from whatever quarter it came. 
There were many discussable points raised by Mr. Gordon's paper, 
but he should confine himself to the question of the system adopted 
for the ventilation of sewers at Frankfort. The method of making 
each soil pipe do duty as a ventilation for the sewer was the antithises 
of the system of ventilation adopted in this country, where sewers 
were ventilated in the street, independently of any method of venti- 
lating house drains. The English system was not perfect, but there 
could be no doubt of its eflSciency, which had been proved by many 
thousands of observations made in the sewers, to determine the 
velocity of the currents, the temperature and humidity, and the 
chemical constituents of the sewer air ; he had himself spent much 
time in sewers of all sizes, and was satisfied that with ventilators at 
distances approximating 300 feet apart, certeris paribus^ no dangerous 
sewer gases were formed ; for instance he had hung two burnished 
electro-plated soup ladles, one in a room where coal gas was lighted 
every night, and one in a sewer where the ventilators were placed 
200 feet apart, the former ladle became tarnished in 60 hours, the 
latter was a week before it was tarnished. Yet at times, with a 
rapidly falling barometer and a rising dew point, complaints were 
made of the smells arising from the open ventilators of this sewer. 
He endeavoured by increasing the number of openings and by flushing 
to keep the sewer air down to a temperature of 52<* Far. Although 
it had been stated that the Frankfort sewer ventilation by shafts 
was a success, it would have been more satisfactory if observations 
such as he had alluded to had been made. Nothing was easier for 
the Borough Engineer than to stop up street gratings and place small 
vertical shafts in lieu thereof, and imagine because there were no 
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smells that the sewers were ventilated, but until comparative observa- 
tions had been made and it had been demonstrated that a lower or 
as low a temperature and decreased humidity of the air were obtained 
by shaft ventilation, he should continue to believe that the open street 
gratings, with all their unpopularity, best accomplished the object in 
view. He might state that at Hove in 28 nules of sewers, each 
sewer was flushed with fresh water twice a week ; of course many of 
the main trunk sewers were necessarily flushed much oflener. 
Sewage water was never used for t^s purpose, but always fresh 
water. Sewage water headed up, might carry away deposit by 
increasing the velocity of the stream, but it failed to lower the 
temperature or absorb the more soluble and dangerous gases, both 
of which neoessaiy objects were accomplished by fresh water ; the 
price paid was 5d. per 1,000 gallons, and two men were equal to 
flushing the 28 miles of sewers twice in six days. Notwithstanding 
this, he was frequently having complaints and was compelled in a 
few instances of narrow streets to substitute shafts of about 30 super- 
ficial inches for open gratings ; he had made many observations in 
the shafts and found that the direction of the wind determined the 
direction of the air currents in the sewer, whether the shafts were 
ail long legs, or long legs and short legs, which were popularly, but 
erroneously, supposed to create an air current down the short leg and 
up the long leg. The question was one of increasing interest ; it 
would not be satisfactorily determined until Engineers made careful 
observations, and accurately recorded them, on the difiEerent systems, 
such observations to be extended over a comparatively long period 
and in different towns. 

Dr. Paulsok (Loughborough) feared that ill results would follow 
the adoption by Leicester oi the proposed sewage system, and sug- 
gested that plots of land should be purchased, willow poles planted, 
and the sewage turned amongst them. He condemned ventilation 
by soil pipes and recommended and suggested a system of ventila- 
tion by the medium of the street lamp standards with a charcoal 
arrangement for deodorization — the sewer gas being forcibly expelled 
and disinfected, and the charcoal being perpetually renewed by the 
heat of the gas flame. 

Mr. A. M. FowLBB (Leeds) pointed out that there had been no im- 

Erovement in the ventilation of main sewers during the last 27 years. 
Q the house drains and branches, however, great progress had been 
made in this respect. If Leicester adopted a main system of sewerage, 
let them be careful to confine all the scavenging to one end of the 
town. 

Mr. EvBiiABD (Leicester) briefly replied on behalf of Mr. Underwood, 
confining his remarks principally to a vindication of Mr. Wicksteed. 

Beferring to the proposed scheme for dealing with the Leicester 
sewage he expressed an opinion that the best place for utilizing the 
sewage was on a large tract of open land below the village of Quom- 
don, but considered that the Corporation were now committed to 
Beaumont Leys. 
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Mr. J. GK>BDOir, H.IK8T.0.B. (Leicester), said that he felt gratified at 
the character of the dicussion. With regard to Leicester and its sewage 
scheme, he did not propose to enter into the merits or demerits of the 
scheme before the Corporation of Leicester. He thought the case of 
Leicester was unique in the question of sewerage, and there had been 
no end of reports on that subject. Only recently the Corporation 
instructed him to look into the question, and they had no fewer than 
ten schemes before them, out of which two were finally selected for 
discussion. Of those the Goyemment Lispector had a predilection 
for the scheme which was now being adopted by the Corporation, and 
the Council therefore thought themselves justified in goine forward 
with that scheme. It was well known that he favoured another 
scheme, which he thought had, notwithstanding yarious difficulties in 
connection with it, some advantages over the one adopted. There 
were, however, great advantages in the scheme proposed as against 
the great height to which the sewage was to be pumped; but he 
thought they would not be able to pump all the ramfiJl up to 
175 feet. An inch of ndnfidl for 24 hours over the drainage area 
meant about 29,000,000 gallons of water, in addition to 8,000,000 
gallons of sewage. It would, therefore, be quite clear that it was 
perfectly absurd to think of pumping any considerable portion up on 
to the clay land they had selected, and also on technical grounds it 
was very inadvisable to do so. The irrigation works in fierlin were 
not sufficiently advanced when he was there for him to see all that 
would be done. The chief produce at that time was vegetablea 
and rye-grass. There was a great deal of prejudice against the 
vegetables at first, but they had since been reported as sa^faotory. 
He was not prepared to defend the ventilation of sewers by soil pipes, 
except under such conditions as he had described. The apparent 
increase of the death-rate of Frankfort, to which Capt. Gkdton had 
referred, was due to peculiar circumstances. Formerly the people 
of Frankfort, and more especially the working-classes, were under 
considerable disadvantages in r^ard to the marriage laws, having to 
show that they were in a position to maintain a household before 
they were allowed to marry. The consequence was a great many 
migrated outside of the town for the purpose of marrying. When 
the Prussians annexed Frankfort they opened the gates to all and 
made it a purely free city. An entirely different class of people 
at once entered it, causing so large an increase of population that 
the death-rate, especially among children, was at once afiected. 
Then again the large suburb of Bomheim was incorporated in 1877, 
the death rate of which was 38*1 per 1000 in 1879. Such a high 
death-rate naturallv affected prejudicially that of the city, until the 
remedial works could be extended to the suburb in question. 

With regard to Capt. Gktlton's remarks as to rates of mortality 
given in columns 28 and 29 of the teble attached to his paper, shew- 
ing practically no advantage accruing from the works of sewerage, 
that gentleman cannot possibly have examined the tables at all care- 
fully, for there are only two cases — namely, those of Chemnitz and 
Frankfort-on-th^-Main — ^where the mortality does not show an im- 
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proTemeni. That of Frankfort I have dealt with, and that of 
Chemnitz is accounted for by a very severe epidemic of small-pox 
during the period referred to, whilst on the other hand, the fol- 
lowing cities and towns shew the following reductions : — 

Berlin 2-73, or from 31*73 to 29*00 per thousand. 

Bochum 3-52, „ 34*41 to 30*89 „ 

Dantoc 7*85, „ 36*51 to 28*66 „ 

Dortmund .. 6*72, „ 34*37 to 27*65 

Erfurt 5*19, „ 29*39 to 24*20 „ 

Halle 6-00, „ 30*00 to 25*00 

Heidelberg.. 3*86, „ 27*04 to 23*18 

Linz 10*17, „ 42*9 to 32*73 

Mayence 3-10, „ 29*8 to 26-7 „ 

Munich 5*50, „ 36*9 to 31*4 „ 

Paris 5*47, „ 29*75 to 24*28 „ 

Wiesbaden.. 6-00, „ 28*00 to 22*00 „ 

As to coping with rainfalls he remarked that in a district in Leices- 
ter in which the rainfall had been most completely separated irom the 
sewage he found that still no less than 50 to 60 per cent, found its way 
into the deep sewers. It was quite true that a great deal of dissatisfac- 
tion was felt with open ventilators in cases, such as Leicester, where 
they had to deal with an old system of sewers. A laree number of 
sewers with which they now had to deal were put in by private 
owners in a very defective manner. Many of them had consequently 
become sewers of deposit. They could not expect open ventilators to 
be so satisfactory under these circumstances as in such cases as he 
had alluded to as prevailing on the Continent, but he had yet to 
learn which was the better plan, whether they should keep the sewers 
hermetically sealed like gas retorts and sJlow the sewer gas to 
penetrate the interior of the bouses, or put up with some little 
mconvenienoe by allowing the sewer gas to escape in the centre of 
the roadways. 



On ** Circular Hospital Wards,*' by H. Saxon Snbll, F.R.LB. A, 

The proposition for constmcting hospital sick wards upon 
what is known as the " Circular System," was first made in 
this country during the latter part of 1878, about the same 
time that the foundation stone was being laid in Belgium of a 
hospital intended to be built upon this principle. 

The desimi for this building, the Antwerp Civil Hospital, hav- 
ing received the approval of the Communal Administration of the 
town, was referred to the consideration of the Council of Public 
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Hygiene at Brussels, but this body strongly condemned the 
erection of circular wards upon grounds which, now the building 
is erected, would appear to have been correct. Nevertheless, 
the work was proceeded with and the building is now opened 
and may be inspected by those interested in the question. 

No other continental nation has, to my knowleage, considered 
this new system worthy of imitation, but in England, many 
similar hospitals have Deen erected, and it is, i believe, in 
contemplation to erect others. 

There is something very fascinating about the conception of 
a circular ward, and superficial consideration of the question 
would lead to a belief in the soundness of the arguments 
adyanced in favour of the system ; indeed, I was myself Ssposed, 
before critically examining the matter, to allow that its adoption 
might possibly be productive of some if not all the benefits 
promised by its advocates. This illusion was, however, dis- 
pelled when lately I had occasion to study the question in 
aU its aspects for the purposes of a report to a public body 
prepared to erect this class of wards upon my recommendation, 
and I propose now to show the reasons that led me to the 
conclusion that parallelogram shaped sick wards are in every 
respect much more economical both in first cost and in manage- 
ment, and that no advantage is to be attained by the increased 
outlay consequent upon the erection of wards of circular shape. 

My present remarks will be confined to a consideration of the 
erection of wards for general hospitals, and I do not propose in 
this paper to deal with the question in its application to fever 
or other wards for special cases. Nevertheless I am equally 
convinced that the circular svstem as now advocated is wrong 
in any kind of hospital building whatever be its special use or 
locality; but to deal with the question in its application to 
other than ordinary hospitals would involve considerations 
which the time at my disposal on this occasion will not allow of 
being entered into. 

It will be well to first consider what are the conditions 
necessary to be observed in the planning and construction of 
general hospital wards. 

First as to the number of patients. I have the authority of 
Miss Nightingale and of many hospital superintendents, for 
stating it to be essential that besides the ordinary nurses and 
attendants every ward should have the constant presence of one 
head nurse in the day time and of one nurse at night time, and 
that these head and night nurses could each properly overlook 
forty patients as a maximum ; but taking into consideration all 
the essentials for proper discipline and facility of administration, 
the number of patients in any one ward should not exceed 
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thirty-two or be less than twenty ; also, that in all cases one or 
at most two separation wards, each for the accommodation of 
one or at most two patients, should be attached to the large 
ward, but not so as to communicate with it directly. All the 
wards should, however, adjoin the rooms occupied by the nurse 
having charge of the patients contained in them. 

Except in the case of separation wards, wards of small size 
are decidedly objectionable, because they are (says Miss Night- 
ingale), '* unfavourable to discipline, inasmuch as a small 
number, when placed together in the same ward, more readily 
associate togetner for any breach of discipline than a larger 
number.^' * And it is also pointed out by her that one head 
nurse, or one night nurse, could not so efficiently superintend 
and overlook a number of small wards as one large one. 

Each large sick ward, whether it contains ten or thirty 
patients, must have attached to it at least two w.c's and a 
slop sink, separated by cross ventilated lobbies. A bath room 
should also adjoin each large ward. It is therefore clear that 
the fewer the patients in each ward the larger will be the total 
number of nurses required in the establishment, and the greater 
will be the multiplicity of nurses' rooms, water-closets, slop 
sinks, bath rooms, and other sanitary offices. 

Suppose a hospital, to be designed for the reception of 576 
patients, 540 of whom are to be placed in eighteen parallelo- 
gram-shaped wards containing thirty each, and the remaining 
thirty-six in smaller and adjoining separation wards. If the 
buildings are three stories in height there would be six pavilions, 
but if, as I shall show, twenty-two patients only can be placed 
in the large wards because they are of circular shape, then 
eight pavilions would be required instead of six, and twenty- 
four wards instead of eighteen. In both cases these wards and 
pavilions are assumed to be of the same size. 

It has been shown that the services of one head and one 
night nurse must be provided for each large ward, and it there- 
fore follows that the adoption of this circular plan would involve 
the additional cost of twelve nurses for the six extra wards. 

The two extra pavilions containing these six wards would also 
necessitate the additional services of one scrubber and one porter 
for carrying coals and meals and attending the fires, furnaces, 
&c, and the salaries, uniforms and maintenance of these 14 
additional officers cannot be put at less on the average than 
£50 a year each, or a total of £700. 

The additional cost of fuel for the warming and hot water 
supply to these two extra pavilions may be put at a minimum 

i * Notes on Hospitals, by Florence Nightingale, 1863, 
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sum of £200 per annum, and the outlay for soap, soda, &c., for 
cleaning and the periodical whitewashing, painting, and repair 
cannot oe put at a less sum than £100 per annum. Thereiore 
the total additional establishment charges consequent upon the 
adoption of the circular system would be £1,000, as follows, 
viz.: — 

12 extra Nurses ^ 

1 ,y Scrubber ^at £50 per annum each ••. 700 

1 „ Porter J 

Extra Fuel 200 

Soap, soda, &c. and repairs • ... 100 



Total £1,000 



This sum capitalised at 3 per cent. (33 years' purchase) would 
amount to £33,000 and this represents the additional cost of 
maintaining the 576 patients supposed to be housed in wards 
designed upon the circular system. 

The additional cost per 1,000 patients would be £57,392 and 
this cannot be considered a large estimate seeing that Miss 
Nightingale in her work on hospitals shews that where 9 patients 
only are contained in a ward as against 32 patients in a ward 
the additional capitalized outlay for nursing only would be 
£196,775. 

Now as to the relative cost of erecting the buildings — a 
question involving primarily a consideration of the requisite 
sizes for the wards. 

There must be much diversity of opinion amongst medical 
men and other authorities upon this point if we are to judge 
from the dimensions of recently constructed hospitals. 

Gapt. Douglas Galton considers that between 1,200 and 1,300 
cubic feet of air space per bed is all-sufficient. Miss Florence 
Nightingale asks for from 1,200 to 1,500 feet. Dr. Parkes 
speaking of hospitals generally, says that the space should be 
from 1,500 to 2,000 feet (the latter quantity referring no doubt 
to fever and the former to general nospitals). Dr. de Chau- 
mont in his Beport upon the Norfolk and Norwich hospitals, 
shews upon mathematical bases that where good ventilation 
exists no advantage is gained by making the air space of large 
wards greater than 1,200 feet per patient. 

The report of the committee appointed to consider the cubic 
space of metropolitan workhouses and infirmaries states that 
the cubic space to be allotted to ordinary sick patients in large 
wards " should not be less than 850 feet;*' but it is stipulated 
that no space above the height of 12 feet from the floor-line 
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shall be included in the calculation. This committee consisted 
of the following eminent authorities^ viz., Drs. Thomas Watson 
(chairman), Henry W. Acland, Francis Sibson, W. O. Mark- 
ham, and John Randall, Capt. Douglas Oalton, Messrs. Ure- 
daJe Corbett (Local Government Board Inspector), Timothy 
Holmes, F.R.C.S., and Charles Hawkins, F.R.C.S. 

In my own practice, I have erected four large parish infir- 
maries, holding in the aggregate upwards of 2,500 ordinary 
sick patients, with less than 950 cubic feet of space to each, 
and the medical officers of these establishments have not found 
it necessary at any time to order the removal of any of the 
beds, as was contemplated, should one or more extraordinarily 
severe cases at any time be developed, and seem to call for 
increased space. 

The Moabite Hospital at Berlin gives a space of only 864 
cubic feet for each ordinary patient ; but in this building one- 
fourth of the cases treated are stated to be of an acutely 
infectious character,* and we may presume that a larger space 
would be allotted for this class of patient. Yet the death rate 
at this establishment, I am assured by eminent men who have 
examined the returns, is not above the average of other German 
hospitals. 

The proper size of hospital wards is not however to be deter- 
mined by mere considerations of the greater or less quantitv of 
air-space requisite for the well-being of a patient, for Prof, de 
Chaumont in his report before referred to, has clearly shown 
that where by good ventilation a proper change of atmosphere 
is constantly effected, it matters not within reasonable limits 
what is the size of the ward. The question must be decided 
principally by consideration of floor space, and here again ex- 
amples and opinions are sadly diverse. 

The Moabite Hospital, and the four parish infirmaries pre- 
viously alluded to, contain about 70 superficial feet of floor 
space per ordinarv patient, and this is the quantity recom- 
mendea by the before-mentioned committee of experts. 

Capt. Douglas Galton asks for from 90 to 112 feet, Miss 
Nightingale from 100 to 104 feet, and Dr. Parkes and 
Prof, de Chaumont, from 100 to 120 feet. In each case these 
authorities seem to determine their maximum and minimum 
by the question of whether or no accommodation is to be pro- 
vided around the bed for students, t.e., whether the hospital is 
or is not to be designed for a medical school. 

The disposition of the superficial space determined upon, 
whatever it may be, involves two important questions, viz. : the 

* Hospital Construction and Management, London, 1883. 

O 
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width of the ward, and the distance apart of the beds. Twenty- 
four feet is conceded to be for all purposes of administration 
an all-su£Scient width for any hospital ward, and inasmuch as it 
is of the highest importance that each bed should have the 
largest possible space surrounding it, this width would, I appre- 
hend, never be exceeded, were it not for the desirability of 
reducing the length of a ward to within a limit not exceeding 
120 feet. 

In parish infirmaries the prescribed distance apart of the 
beds, t.6., the bed space, is 6ft.; but 7ft. Gin. or 8ft. is the 
width more generally adopted, and hence it comes about that 
the breadth of the wards is necessarily increased in some 
buildings to as much as 30 feet. And here I would point out 
that the advocates of the circular ward system invariably and 
wrongly use the term "wall sptwse" as synon3nmous with "bed 
space," or the distance apart from centre to centre of the beds ; 
and they often improperly calculate this distance apart of the 
beds by dividing the total len^h of the circumference of the 
circle by the number of be<£, and so arrive at a deceptive 
result. 

Take, for example, the description given in The Builder j of 
May 9th last, of "A projected Military Hospital" designed 
upon the circular system. It is there stated that the wards are 
each to be 66ft. internal diameter, and that they are to hold 2H 
patients : thus (says the description) " each patient will have a 
wall space of 8ft.' 

As a matter of fact, if this military hospital is ever erected, 
and 26 patients crowded into its wards, each will have a lineal 
wall space at the heads of their beds of 7ft. 4 in., but the 
corresponding distance at the bottom of the beds will be but 
6ft. Sin. ; that is to say (the beds being 3ft. wide) the distance 
apart of them wiU be 3ft. 3in. only. And, therefore, if it is 
required to know what really will be the space given per bed 
in this proposed hospital, as compared with the quadrangular 
plan of ward, we must calculate the average distances apart as 
given above of the beds at the heads and at the feet, and then, 
instead of the delusive 8ft. of wall space, we shall find that the 
actual bed space per patient in this proposed hospital would only 
be 6ft. 9iin. 

The above results would be arrived at by deducting 
6 feet 6 inches in width for each of the entrance lobbies, and 
then planning out the feet of the beds at an equal distance 
apart, and radiating them towards the centre of the circle. 

Then with regard to the height of hospital wards. It is only 
Professor de Chaumont who expresses any decided opinion upon 
this point, and the conclusion he arrived at that 12 or at most 
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13 feet is all sufficient, bas siDce been confirmed by tbe results 
of experiments made bv two eminent American pbvsicians^ 
Drs. Cowles and Wood,* who proved to their satisfaction that 
no benefit arises from making wards his/her than 12 foot* It is 
also no doubt upon these conclusions tnat the recommendations 
of the cubic space committee before referred to were based. 

Most other authorities regard the question of height as quite 
subsidiary to that of floor space, as decided by considering the 
width of the ward, and the distance apart from contre to 
centre of the beds. 

I have been particular to cite the opinions of those groat 
authorities as to the reauisite dimensions of ordinary wanls, 
because I am about to snow that it is practically imiH>ssibIe to 
design a circular hospital ward within the limits they have laid 
down, without causing a useless multiplication of wards, wan! 
offices, nurses and domestics, resulting in an enormous and 
wasteful outlay, first in the erection or the buildings, and for 
all time in the annual establishment charges ; and my argument 
wotdd therefore admit of contention if it could be shown that 
in the illustration I am about to give, I exceeded those limits^ 
for it will be seen hereafter that the smaller we take tho 
units of space the greater will be the cost of tho circular, as 
compared with the parallelogram-shaned ward ; and I therefore 
propose to take for illustration a ward of dimensions which sliall 
approach, as nearly as possible, the maximum quantities asked 
for by the before-mentioned experts. 

A parallelogram-shaped ward (see fig. 2, page 217), containing 
30 beds, and being 28tt. wide, 120ft. long, and 14ft. high, win 
contain 1,568 cubic feet, and 112ft. of floor area per patient, 
whilst the bed space will be 8 lineal feet per patient. 

A circular ward (see fig. 1, page 216) of equal superficial floor 
space would be 65ft. 6in. diameter, and if it is retjuired (as for 
proper comparison it must be) to keep the beds the same diHtanco 
apart as in the parallelogram shaped ward, this space would 
not contain so many even as 22 beds. For if we considiT 
the feet of the beds to be 7ft. distant from the outer wall (6ft. 
6 in, for the length of a bed and 6in. space between it and the 
wall), and the width of the two lobbies as 13 ft., we find that if 
there are 22 beds, the lateral distance from centre to centre of 
the feet of each is 6ft. 9 in., and the corresponding distance 
between the heads 8ft. 8 in., thus giving an average distance of 
7 ft. 8 in. only as against the 8 ft. space? of the paraHelogram 
shaped ward. The result is that by the adoption of this cir- 
cular plan we should have a ward containing hjss bed spmu? 

* Report of State Board of Health of MassacbuBsetU, 187U. 
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and in round numbers respectively 41 superficial and 571 cubic 
feet per bed more than we started by aomitting was necessary 
for the healthy condition of the patients. 

The dotted line upon the plan (Fig. 2) encloses the central 
space thus wasted in each ward, amounting respectively to 896 
superficial and 12,553 cubic feet. 

Various ingenious suggestions have been made for the disposal 
of part of this space. One proposes to erect a staircase wnich, 
according to his plan, would occupy 250 superficial feet out of 
the 896, and at the Antwerp Hospital, a still less quantity is 
enclosed to form a room (ostensibly, but never, I believe, in 
reality) for the use of a nurse. But besides the practical 
inutility of adopting these expedients, it will be seen that any 
such obstruction would only augment the diflSculties of cross 
ventilation already created by the necessity of having the 
windows between 60 and 70 feet apart. 

What then is to be done with this superfluous space t It 
has to be built, to be kept clean, to be ventilated, to be heated, 
but worst of all it has to be paid for ; and at what cost I will 
now consider. 

The two additional pavilions previously shown to be necessary 
would cost, including neating, lifts and fittings, £26,800, and 
the outlay for the additional accommodation of twelve nurses, 
including furniture and accessories, would amount to about £700, 
or together to £27,500. It will be observed that I have not taken 
into account the fact that the six remaining wards being built 
upon the circular system must of necessity be of more costly con- 
struction than if they were built up on the parallelogram principle. 

This sum of £27,500 represents the additional cost for 576 
beds, and is at the rate of £47,743 per 1,000 patients. Adding 
to this the capitalized cost of nursing these 1,000 patients, 
previously shown to amount to £57,392, we find that if the 
circular system is to come into vogue, we must be prepared for 
indulgence in the luxury (if it is one) at the rate of £105,135 
for every 1,000 patients. 

Should it suggest itself to any one to enquire how a circular 
would compare with a parallelogram shaped ward if both were 
designed to contain 30 beds, an average distance of 8ft. apart, 
it would be found that the circular ward must be 87ft. 9in. 
diameter, and consequently the waste or unnecessary space in 
the centre of it would amount to no less than 2,705 suj^erficial 
feet. Moreover, it would be evident that the height of such a 
ward must be raised considerably if any sunlight at all is to 
approach the centre of it, and supposing this additional height 
to be, say 3ft., the quantity of waste or unnecessary space in 
one ward alone would amount to 64,180 cubic feet. But this 
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is not all, for it would follow that the adjoining offices, separa- 
tion wards, nurses' room, staircase, &c., must also be raised. 

It will hardly be neceesary I think to trouble you with the 
figures which would show the additional cost of this plan to be 
even greater than has been proved to result from a comparison 
of two wards of equal area, out with fewer beds in the one of 
circular shape. Neither need I point out to you how much all 
the other difficulties of ventilation, lighting, heating, and want 
of cheerfulness would be enhanced. 

Advocates of the system however say, " we have nothing to 
do with the cost ; what we desire is to erect that description of 
building, whatever it may be, which best adapts itself to the 
cure of the patients to be contained in it," and within reason- 
able limits this view of the question is no doubt a right one. 

But I have searched in vain for any substantial arguments 
shewing that from this point of view the circular is any 
improvement upon the parallelogram shape of ward, and I have 
little doubt that no sucn arguments could exist unless it can be 
shewn that in contravention of nature's laws air would as freely 
pass through a room from one side to another when the 
windows are 60 or 70ft. apart, as it would if those windows 
were from 24 to 30ft. apart. It would also have to be demon- 
strated that in defiance of all mathematical rules, when the sun 
was shining or the wind blowing against the straight wall of a 
parallelogram shaped ward, less air and sun would penetrate 
through its window openings than would penetrate an eqital 
number of \sindow openings of the same size contained in the 
wall of a circular ward. And then, having proved this anomaly, 
it would be necessary to define the process by which as lai*ge a 
(luantity of air and sun could be brought into the circular ward 
tnrough its 22 windows as could be brought in through the 34 
windows of the parallelogram shaped ward. 

This being made evident the contention must be upheld that 
a ward ha^ang the distance of its parts from the windows 
vaiying from 1ft. to 33ft., is as cheerful as one the parts of 
which vary similarly from 1ft, to 14ft. only. And it must be 
shewn that this cheerfulness will not be diminished by the 
height of the circular ward being ^th only of its diameter as 
compared with the parallelogram shaped ward, the height of 
which would be one-half its width. 

But supposing all these difficulties to be surmounted, it will 
only have been shown that in the points referred to the circular 
is as good as the parallelogram system, and then what is left to 
compensate for the £105,000 outlay before referred to ? 

It cannot be contended that for the purposes of a medical 
school, where it is desirable the greatest space for students shall 
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be mven round and about the patient, that the constriction of 
the feet of the beds, consequent upon their radiation towards 
the centre of the circle, is an advantage. It cannot surely be 
argued that it is a desirable arrangement to place a nurse (as at 
the Antwerp Hospital) in the centre of a sick ward, breathing 
all day its more or less foul atmosphere, rather than that she 
should be assigned an adjoining room, having a window through 
which she could overlook the patients. Neither can it be said 
that if this central space is occupied by a staircase, that such 
staircase would not be better placed (as in the parallelogram 
system) away from the ward and adjoining and giving direct 
access to the nurses' rooms, separation waros, and other offices, 
and so avoiding the necessity of all persons and things passing 
through and disturbing the occupants of the large ward. 

Ana if, then, these deviations from past practice cannot be 
shewn to be improvements, what is left for those who would 
still be admirers of the new system to put forward as a claim 
for its superiority over the old one ? I cannot say, neither can 
I imagine. 



Capt. Oai/ton, C.6., E.B.S. (London) said he also had been struck 
with the radiation of the beds in the Antwerp hospital. The central 
room for the nurse was an impediment both to the cheerfulness of 
the ward and the free circulation of the air, besides being an utterly 
useless place for anyone to live in permanently. The building was 
designed to be very largely artificially ventilated, but unfortunately 
the apparatus was not at work when he was there. He had had 
similar experience elsewhere, and although he bad often wanted to 
examine the arrangements in artificially-ventilated hospitals, it had 
always happened that they were not in working order. He agreed 
entirely with the arguments which Mr. Snellhad adduced, and wished 
the various hospital authorities contemplating the construction of 
circular hospitals would read his paper. 

Prof. DB Chaumont, M.D., F.E.8. (Southampton), said he was at 
first attracted by the circular design, but he confessed the objections of 
Mr. Snell were very difficult to answer. The Antwerp hospital was 
by no means attractive in appearance, and to place a nurse in the 
cage in the centre would be simply monstrous. The adoption of this 
system would, he feared, not answer the expectations of its pro- 
moters. Yet the matter was one of great importance, seeing that it 
was now strongly advocated by the Director of Works at the War 
Office, and the proposal to build a hospital on this principle at Malta 
was now seriously entertained. He would take care that. Mr. Snell's 
paper was brought before the notice of the War Office. 

Mr. H. H. Collins (London) agreed vrith the views expressed by 
Mr. Snell. Circular hospitals were undesirable if on the score of 
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expense alone. To construct a circular building was at least a third 
more costly than to build a parallelogram. At the same time, he 
admitted there might be some excuse for building a circular hospital 
in the case of a site which would ill adapt itself to anj other form of 
construction. 

Mr. E. C. BoBiKB (London) thanked Mr. Snell for his paper, and 
was glad to know it would come under the notice of the War Office. 
He looked forward to the time when tents that could be taken down 
and destroyed when their purpose was fulfilled would supersede 
colossal hospitals, or better still, removable buildings on the Toilet 
system. He felt he must concur with the views expressed by Mr. 
Snell, confirmed as they were by such high authorities as Professor de 
Chaumont and Captain Galton. He must confess, however, that he 
was much taken with the Antwerp Hospital on seeing it during its 
construction, and he thought it unwise to condemn beforehand the 
heating and ventilating processes so intelligently and scientifically 
designed and executed. 

Mr. GoBDON Smith (London) said he could not concur in all 
that had been said. He feared Mr. SneU had somewhat exaggerated 
his case, in addition to which there were some features about the 
circular ward system that demanded more attention than had been 
paid to them. For instance, the question of shape of site was of 
great impqrtance. It was quite possible to have a site (upon 
which a hospital must be built) that would adapt itself to a circular 
building far better than to a rectangular one. A circular ward 
would stand less chance of interfering with a neighbour's rights of 
light and air, and would admit of freer ventilation. In aspect also, 
a circular building had advantages over an oblong one, while in regard 
to cost he had it on the authority of two architects who had actually 
built circular hospitals, that in some respects this form of building 
was really cheaper. He also urged that the circular ward afforded 
advantages in administration in the way of facilitating control and 
minimising fatigue which were not possessed by the rectangular or 
oblong ward, and he considered the circiilar form of ward, notwith- 
standing what had been said against it, deserved careful attention. 

Mr. H. Saxoit Snell (London) in the course of his reply, con- 
tended that no hospital ought to be erected upon a site so* confined in 
area that rights of light and air had to be considered ; and he did 
not hesitate to say that wherever, upon this plea, circular wards had 
been built, rectangular ones would have answered the purpose &r 
better. He failed to see how circular wards could give greater 
facilities for ventilation than those of rectangular form. Li the 
latter the foul emanations from the patients were removed by outlets 
into flues situated in the walls directly over the patients' heads. 
Surely this was a better plan than carrying the deleterious matter 
across the ward, a distance of 30 to 35 feet, into the central shaft, 
as recommended by the advocates of the circular system. 
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Dimensions — 

65 feet 6 inches diameter. 
206 feet circumference. 

. 7 feet 8 inches average distance from centre to 
centre of beds. 
Contains 22 beds. Scale 22 feet to an inch. 
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On " Smoke Abatement,'' {y W. R EL Colbs. 

That smoke should be prevented is now, to a large extent, 
admitted. But the reasons why it should be so have yet to be 
far more clearly and widely apprehended by the public at large, 
if the Sanitary Institute of Great Britain is to indulge any 
reasonable hope of ultimate success in that department of its 
work which relates to the purification of town atmosphere. I 
purpose to refer very briefly to these reasons, and to submit a 
few observations upon the subject, my remarks being based 
upon the result of the painstaking enquiries and serious reflec- 
tions of many persons who have given special and earnest 
attention to the matter. 

1. The health aspect of the question. — ^It cannot be too widely 
known that the death-rate of towns is considerably increased 
by the smoky condition of the atmosphere. Diseases of the 
respiratory organs and diseases of the zymotic class are alike 
more deadly in those towns which are most smoky. The evi- 
dence which has been collected in relation to the health aspect 
of the smoke question is very ample, and in a very notable 
degree it is free from conflict of opmion. The opinion of the 
medical profession has been expressed strongly ana unanimously 
against smoke. Physiologists, too, have been consulted, and 
they have carefully determined, and clearly explained, the inju- 
rious operations of a smoky atmosphere upon animal life. Not 
only have health records supplied statistical proof of the fact 
that in smoky districts the duration of life is shortened and 
health is deteriorated, but scientific investigations have done 
much to explain the precise causes of these injurious effects of 
coal smoke. Among these causes may be mentioned one that 
is often overlooked, viz., that light is obscm-ed by the smoke- 
cloud, and thus we are deprived of one of the most essential 
elements of animal life. It has been said by one of the most 
eminent physiologists that sunlight is almost as important to us 
as the food we eat. It may be, perhaps, well to mention that a 
few of that injurious class of persons, whose little knowledge is 
a dangerous thing alike to themselves and to those who receive 
and disseminate their statements without any reflection or the 
least inquiry into the truth or falsehood of what they hear, 
have said, and have actually written letters to the newspapers 
to urge that there is " a plea for smoke in town atmosphere,** 
on the ground of its being antiseptic, or, in other words, that 
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smoke has the quality of destroying the germs of disease. 
Now, 80 far as the most careful inquiry and reflection enable us 
to judge* there is not only no single tittle of evidence in support 
of this assertion, but, as I have shown, the whole of the most 
reliable evidence obtainable points in exactly the opposite direc- 
tion, and proves that a smoky atmosphere is positively deadly in 
many cases, and is always more or less injurious to health. I 
may add, because I think it is very important to prevent base- 
less assertions passing current, that our present knowledge goes 
to prove unmistakeably that it would be physically impossible 
to destroy any of those minute organisms or ** germs,*' as they 
are popularly called, which are supposed to produce or propagate 
certain diseases, without making an. atmosphere in which it 
would be absolutely impossible for human bemgs to exist. In 
other words, we should be obliged, in order to kill the " germs," 
to kill the people I Thus it would appear that the assertion 
that smoke is valuable as an antiseptic is not only baseless but 
is absolutely foolish. The same class of persons who have put 
forward the notion that smoke is antiseptic, have also advanced 
the idea that smoke may be good because the carbon in it is a 
'^ deodorizer." This theory would appear to be almost equally 
f ooUsh with the other, for though c Jbon in some states and ik 
some quantities has deodorizing qualities, we could not endure 
an atmosphere so charged with it as to be deodorizing. And I 
believe we may take it as a fact that the deodorizing agency of 
the carbon in our densest smoke is practically '* nil." Any persons 
who wish to study these questions closely will have no difficulty 
in finding abundant means of advancing their knowledge ; but 
I would oeg all to consider the matter broadly in the light of 
their ordinary common sense and common experience, and they 
will, I think, need no other evidence to convince them that they 
are not so well and vigorous in a smoke-polluted and darkened 
atmosphere as they are in pure air imder an unobscured sky. 

2. The moral aspect — You will not be surprised to hear that 
those pei*8ons whose knowledge of the poorer classes of the 
community is greatest, and whose labours are directed to 
ameliorating their condition, are very urgent in their desire to 
see smoke abated. Intemperance follows as the almost natural 
consequence of lowered vitality and debased surroundings. To 
the poorer classes the subject of smoke abatement is one of 
even greater importance than to any. Their homes are for the 
most part in the least ventilated and most smoky districts. 
They are less able than other persons to get away to fresher 
air and cleaner surroundings. To them the expense and the 
labour of keeping themselves and their homes clean are things 
of vital consideration. To war successfully against dirt is 
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practicaUy impossible for the poor while they have to live in an 
atmosphere of smoke. There is often but one poor pair of 
hands to do all the work, and those the overwrought ones of a 
sickly woman, whose first care must be to attend to the more 
immediate wants of her husband and her infant family. To 
the cotter's wife in the country it is hard enough to keep her 
house, herself, and her family clean. To the labourer's wife in 
one of our smoky towns, where everything is soon covered with 
smuts which fall so fast as to blacken the clothes even while 
the poor woman strives to dry them, it is practically but a 
mockery to tell her to be clean, and that she ought to keep her 
home and family decent. It is unnecessary to dwell on this 
theme. All who have considered the subject and know anything 
of the actual condition of the poorer classes will admit the great 
practical difficulties which stand in the way of their becoming 
more temperate, more cleanly, and more elevated in their 
habits while smoke-dirt abounds, and the smoke cloud obscui*es 
those rays from the sun which have the power of invigorating 
the moral as well as the physical life of man. It may be added 
that the smoky condition of town atmosphere is one of the 
chief causes of many persons living out of town, and thus 
necessarily withdrawing in a great degree their active sym- 

Eathies and various social influences for good from their poorer 
rethren who are compelled to remain continually in town. 
3. The Economic Aspect — ^It has been proved in almost every 
department of enquiry that money loss is associated more or 
less directly with the systems of heating which are generally 
accompanied by the production of smoke. Here, again, I think 
the poorer classes personally suffer most acutely. The sheer 
exhaustion and inability to work which is often experienced by 
them is, I fully believe, in a great measure due to the ener- 
vating influences of smoky atmosphere. Therefore, to them it 
is a wage-earning question. The public pay in one form or 
another an enormous aggregate amount m connection with 
the production of visible smoke and the wasteful uses of coal, 
and all classes are compelled to bear a portion of the tax 
whether they themselves contribute to the evil or not. Beyond 
the large losses which follow directly from wasted fuel, wasted 
labour, the cost of conveying unnecessary quantities of material 
through the streets, and the cost of cleaning and renewing 
articles deteriorated by smoke, the indirect losses resulting 
from imperfect and inconvenient heating systems are known 
to be so serious as to demand the utmost attention of all classes, 
and induce a general review of heating methods. 

The Improvement of Heating Methods, — ^In some degree a 
review of neating methods has already commenced throughout 
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the kingdom, and some substantial and beneficial changes have 
been made. In industrial as well as domestic heating processes the 
chief changes have been made in the direction of substituting 
gaseous fuel and coke for crude bituminous coal. Next to 
these changes it is observable that greater regard is generally 
paid to the character of the heating apparatus which is used, 
and especially to the avoidance of losses of heat by conduction, 
radiation, &c. Various methods of treating crude coal by processes 
of distillation in order to recover the volatile products which are 
ordinarily lost in the form of visible smoke, have been prac- 
tically reviewed, and in some degree satisfactorily applied. 
The extended introduction of gas engines in substitution of steam 
engines is also noticeable. But greatest of all the changes is 
the enormous increase in the use of ordinary coal-gas for 
domestic heating and cooking purposes, particularly the latter. 
This change has been brought about by genuine public recog- 
nition of the vast convenience and other advantages which gas 
fires possess over ordinary coal fires. In fact, the advantages of 
the former are so marked and so many that wherever gas is 
obtainable at the relative price which ordinarily subsists between 
it and coal, and good stoves are to be procured, there is prac- 
tically no room for comparison between the two systems. In 
fact, when we reflect for a moment that there is no labour in- 
volved in bringing gaseous fuel to the fire, or taking ashes, &c., 
awav from it, and that the heat required can be obtamed exactly 
at the time it is wanted, and that it can be dispensed with di- 
rectly the work is accomplished by the mere operation of turning 
a tap, the question of superiority, so far as the convenience 
at any rate of gaseous fuel is concerned, is at once settled in 
its favour. The practical hindrances which formerly stood most 
in the way of gas being used for heating purposes were : — 

1. The stoves obtainable were very unperfect, often failing 
from bad design or bad construction, and they were generally 
very difficult to keep clean. Moreover, they were very extra- 
vagant in the consumption of gas. 

2. The expense of purchasing the stoves was prohibitory to 
many householders. 

The first difficulty has virtually been removed by very great 
improvements having been made since the Smoke Abatement 
Committee commenced their organized efforts in the cause of 
smoke abatement in 1880, when practical trials of all kinds of 
heating appliances were made, and the results were made known 
among manufacturers and inventors. The second difficulty has 
been met, in a great degree, by the chief gas companies letting 
stoves on hire at very moderate charges. The price of gas 
having been reduced has also tended to mcrease its use. 
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The Sources of Smoke. — ^The smoke from industrial works has 
long been under a certain degree of legal restraint, but do- 
mestic chimneys, which in the aggregate generally produce the 
largest amount of smoke in our towns, are absolutely free to 
emit as much smoke as the occupiers choose. Therefore it is, I 
think, the more noticeable that it is now demonstrated that 
smoke from this source can be, and is being to some extent, 
prevented. 

77^ chief reasons alleged for continuing smoke from domestic 
chimneys should be noticed^ and they may be summarised as 
follows : 

1. The comfort of the open fire. — ^This reason is a good deal 
shaken when people consider that there are a good many dis- 
comforts connected with the system, such as the warmth 
being unequally distributed, the operation of coaling being 
dirty and troublesome, chimneys requiring frequent sweeping, 
and their often smoking, &c. 

2. The advantage of ventilation derived from the open coal- 
fire. — ^This reason also is considerably shaken by tne recol- 
lection that instead of getting sufficient ventilation, we often 
get only draughts of cold air drawn direct to the fire-place. 

3. Tlie expense of altering the existing stoves. — This objection 
is untenable in the numerous cases where gas-stoves are avail- 
able, from the fact before-mentioned, that they are to be pro- 
cuY-ed on hire fitted ready for use; and they might advantageously 
be used for cooking purposes even though the existing system 
were maintained for warming Uving rooms. 

4. The impracticabilit]/ of applying restraint. — It is said to be 
impracticable to apply restnction of any kind to domestic 
fires, because the '^Englishman's house is his castle." The 
fallacy of this objection is at once apparent when we remember 
that the restraints on domestic habits are already numerous, 
and in many instances they are far more onerous than those 
which would be necessary to check the evolution of smoke. 

Tlie prospect of abating smoke. — ^This lies, I think, in the 
hope of these several things : — 

1. That the serious moral and material evils which are asso- 
ciated with a smoky atmosphere may become more widely 
recognized. 

2. That it may become generally known that smoke is not 
a necessary concomitant of heating; that as a fact it may 
practically be prevented, and therefore it reasonably should be 
restrained in populous places, the operation of the law being 
extended graaually in the case of existing premises, and 
peremptorily in the case of new buildings. 

3. That it may become popularly observed that our social 
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habits and industrial arts have reached snch a position as abso- 
lutely to require more economical and more convenient heating 
methods than those now generally prevalent, and which, for the 
most part, unnecessarily produce smoke. 

In conclusion, I would particularly urge that the observations 
I have put forward for your consideration may be interpreted 
in their broadest sense. I do not by any means seek to imply, 
as some do, that the prevention of smoke is quite easy, and that 
in every individual instance an immediate benefit is to be 
obtained by preventing it. On the contrary, I know that it 
frequently pays the individual best, and saves him a good deal 
of trouble to continue making smoke. But that does not, •! 
submit, in one whit invalidate the general conclusion of the 
whole matter, which is that on every ground smoke, in towns 
especially, should be prevented by the action of an enlightened 
public opinion and the restraining power of the law. I believe 
that the advantages associated with smoke prevention are only 
to be obtained, like all other advantages are, by certain sacri- 
fices ; but I equally believe that those sacrifices in the case of 
smoke prevention would, in the main, be but very trifling in 
comparison with the immense gain which would result. 



Mr. Fbboival Gk)B])OK Smith, F.B.I.B.A. (London). We have 
heard some interesting remarks about this troublesome subject which 
Mr. Coles has put before us in a moral as well as a sanitary aspect — 
both of extreme importance. I am glad to find that he has referred 
to the domestic chimney, because I have often thought that the 
domestic chimney is as fruitfiil a source of nuisance as the manu- 
facturers' chimneys. The old size of 14 by 9 inches I have often 
heard architects say is not the best for creating a proper draught up 
the chimney, but a great many architects and others are not aware 
that it is the size laid down by Act of Parliament. There is an old 
Act of Parliament, the Chimney Sweepers' Act, passed nearly fifty 
years ago, which says that every chimney from a habitable room is to 
be at least 9 inches by 14, and curiously enough the police are the 
parties to see that this is carried out. I believe the police are 
altogether unaware of this part of their duty. It is often suggested 
that 9 by 9 would be a better size, and perhaps that point may be 
referred to presently. Some of our provincial towns are certainly 
great polluters of the atmosphere, and I have heard it said that 
Sheffield, which is one of the smokiest towns in the kingdom, is 
exempt from the Smoke Abatement Laws. 

Mr. Ebxest Habt (London) observed that Mr. Coles said very 
truly that all physiologists agreed that the first and principal result 
of smoke was to obscure the rays of the sun, and thus destroy its 
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influence ; but if we substituted for that, that when the sun's rajs are 
struck down by smoke, conifers die, flowers cannot be made to grow, 
wax cannot be bleached, everyone would see at once how the influence of 
the sun, which was essential to the physiological processes of life, must 
influence inhabitants of cities, as it influences organic plants and 
animals which show more immediately the want of sunlight. When 
he was a boy, roses grew abundantly in Kensington Gardens, and 
his great delight was to go there and pluck them ; but a rose could 
not be made to grow there now, and the last conifer in Kensington 
Gardens he believed died last year, and the last wax bleaching factory 
disappeared from Shepherd's Bush last year — all pointing to the 
lowering of human vitality by the smoke fall. As to the means of 
progress, a great deal depended upon voluntary co-operation of 
individuals, and a great deal upon the willingness of magistrates to 
enforce the law as it existed. As to manufacturing towns, according 
to their methods of government, which he did not think they were 
at all likely to alter, it was much the habit of taking care that legis- 
lation should not outstrip public opinion, and with that view the 
enforcement of penalties for the non-observance of the law was placed 
in the hands of gentlemen supposed to represent public opinion, and 
who would not enforce it more rigidly than public opinion would 
allow. Thus it was that in manufacturing towns laws existed which 
would prevent the smoke nuisance, but inasmuch as those who 
enforced the law were themselves producers of smoke, they interpreted 
public opinion to be in favour of the smoke which they produced, 
and as smoke inspectors were under the control of magistrates, who 
were probably leading manufacturers, it was difficult to see how the 
magistrates could err. Parliamentary smoke was defined as issuing 
from a chimney so densely that they could not see the sky through it. 
A man, however, saw more or less acutely according to the impressions 
which were passing through his brain, and a good many people could 
see the sky when everything was black and smoky. Unless they 
made laws more stringent, their only other power was the motor 
power of public opinion, and he thought they were disposed to rely 
upon that. He did not believe they could cure everything by putting 
into Acts of Parliament " must " or " shall " or " may." He did not 
think public opinion would bear that out, and his own experience 
was that the introduction of imperative words such as " shall " was 
apt to lead to a reaction, thus destroying the very objects they desired 
to meet. He was delighted to find that Mr. Coles, who felt it his 
duty to preach that crusade, had read that paper which he hoped 
would have its effect in that particular town, and that so far as the 
law went it would be enforced, and that individuals would use in 
their own houses that kind of fuel and those appliances which would 
most effectually prevent the unnecessary production of smoke. He 
shotdd be quite rewarded for attending that morning by the infor- 
mation which the President had given, of the curious parliamentary 
regulation affecting the size of chimneys. It had evidently been laid 
down for another purpose altogether, and was one of those feudal 
relics that they would have to sweep away. 
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Pro£i DB Chavmoitt, M.D., FJt.S. (Southampton), said he could 
oorroborate what had heen said about the alleged antiseptic effect of 
smoke. It was an idea that people ran awaj with, and in scientific 
circles the illusion was not dispelled. The experiments he had made, 
in conjunction with Prof. McDonald, showed that the amount of 
sulphurous add in the air necessary to kill bacteria exposed to it, 
would have to be so large that no human being could possibly live in 
it. That would dismiss altogether the supposed antiseptic effect of 
smoke in the air. By putting against it the terrible counter effects 
of the absence of sun-light, he thought the indictment against smoke 
was complete. With regard to the changes made in the methods of 
the domestic consumption of fuel, one of the great difficulties with 
reference to the adoption of gas was the high price of the commodity 
in certain places, and he distinctly charged that against the gas 
companies. He knew places where the gas companies, after paying 
the maxim nm dividend, were putting to the reserve fund a larger sum 
than they paid in dividends. He did not think that ought to be 
allowed. The legislature stepped in and put a limit to the amount 
of dividend, but he thought it ought to be clearly laid down that gas 
companies, after getting the maximum amount of dividend, should 
apply the surplus funds to reducing the price of gas to the lowest 
pomt. Then the employment of gas would be adopted on account of 
its greater cleanliness and easier management. Some people objected 
to the smell in the house, but that was simply because the apparatus 
was imperfect, for the smell could easily be got rid of. There was 
also the desirability of providing fuel gas of a cheaper quality than 
the ordinary highly carburetted gas that they used for lighting. In 
the case of lighting gas there was a small quantity of heavy car- 
buretted hydrogen for the purpose of incandescence, but they did not 
want th^t in the case of fuel. They wanted the maximum amount of 
heat and no deposit, and if gas companies could be induced to make 
inferior gas for heating purposes, they might give it them at a price 
which would be sufficient for all incomes. He was told that it could 
be made for 1/- per 1,000 feet, and even lower than that. Some of 
those improvements would no doubt bring the use of gas within the 
reach of all, and if they could add to that the introduction of domestic 
electric lighting, they would have arrived at a perfection which was 
certainly ideal. His first visit to Leicester had impressed him with 
the freedom from smoke of the atmosphere, which ne was informed 
was attained by the quality of the coal which was consumed. 

Mr. Fred. Scott (Manchester) thought there was a difficulty in 
adopting the suggestions of the last speaker. In Manchester they 
had done a great deal to get the authorities to put down the smoke 
nuisance ; they had got severe penalties legalized, and they now had 
the power of inflicting a continuing penalty of j610 per day on any 
manufacturer who exceeded the limit of smoke production. The 
increased powers held by the Corporation were however in abeyance. 
As had been pointed out by Mr. Hart, it was useless to expect 
that inspectors would report offences created by persons upon 
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whose goodwill they were virtually dependent for employment. The 
Society with which he was connected had on several occasions em- 
ployed independent inspectors, to show to what extent the official 
inspectors were failing in their duty, and they had proved that one 
man could, in a week, report as many breaches of the regulations as 
the town inspector had reported in a month. The result of the 
action of the Manchester and Salford Sanitary Association, in the first 
instance, was an immediate display of activity, the prosecutions for 
smoke offences increasing from three or four per week to many times 
that number ; but as the requirements of the Corporation increased in 
stringency, all kinds of excuses were made, the familiar complaint of 
"interference with trade" doing good service in the interest of 
offenders. The inactivity of the authorities in enforcing their 
increased powers caused his Society almost to despair of any con- 
siderable permanent improvement. They were, however, directing 
their attention now to getting gas more generally used for motive 
power, and for cookery, &c. There was one great obstacle to the 
supply of cheap gas, as suggested by Prof, de Cbaumont, viz., that it 
would involve laying a second set of mains, which would be a costly 
undertaking. In Manchester they were fdready very heavily taxed 
in connection with the gas supply, the gas department having to con- 
tribute j660,000 a year to the Improvement Committee. While that 
arrangement lasted it was not probable that gas would be so largely 
used for heating purposes as to call for the lapng down of a second 
set of mains. If, however. Prof, de Chaumont's suggestion could be 
carried out generally, the smoke question would practically be solved. 

Mr. Ph£5B Sfiebs (London) thought that the size of chimney flues 
ought to be brought under consideration. Architects and builders 
were obliged to make chimney flues which were excessively large, 
even in cases where they were for fireplaces in small rooms. In 
Paris his attention had been especially called to the small fires 
maintained in kitchen ranges, the large size of the oven, and the 
quantity of heat which it was possible to obtain. The flues from the 
large ranges in France were never more than nine inches in diameter, 
and were circular in shape, so it was certain we were greatly in excess 
in the size of the flues used here in England. He was astonished to 
hear that that question, viz., the size of flues, had not yet attracted 
the attention of the opponents of smoke production, because it was 
one of the first things that ought to be attended to. 

Professor db Chaitmont, M.D., F.E.S. (Southampton). I apprehend 
that the Act compelling the construction of large flues was in order 
that the chimney sweeper's boy could go up them. Now that the 
boy has been abolished, I think the size of the chimneys ought to be 
altered. 

Mr. W. Tattebsall (Bradford) observed that in many places of 
manufacture where gas was used as a motive power, there was a 
great disadvantage in the smell which was evolved from the gas and 
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which permeated the whole buildings, so that special apparatus had to 
be put in to remove it, which would not have been necessary if steam had 
been used. With reference to the cheapened supply of gas for heating 
purposes, he remarked that he had lately come in contact with a 
gentleman who was endeavouring to introduce an appliance for the 
manufacture of gas by forcing atmospheric air through a certain 
liquid. If that idea could be carried out it would do away with the 
objection to lay extra mains for the supply of cheap gas. 

Mr. J. GoBDOW, M.Inst. C.B. (Borough Surveyor, Leicester), said 
that Mr. Coles had dealt chiefly with the introduction of gas stoves for 
household purposes. Prof, de Chaumont reco^ised that in Leicester 
there was a very clear atmosphere, and he believed that was greatly 
due to the authorities carrying out the Smoke Abatement Act as 
fairly as in any other town, but it was also true that within the last 
year or two, Leicester had taken almost the lead in the introduction 
of gas stoves. The Gas Committee of the Corporation very wisely 
sent out pamphlets showing the advantages of gas stoves, the effect 
of which was that they had been introduced into over 3,000 houses. 
He should have been glad to hear from Mr. Coles some allusion to 
the character of the stoves themselves. There was in many instances 
room for complaint that they produced an luiwholesome smell within 
the house. Then again, he should have liked to hear something about 
abating smoke in factory chimneys by the most approved construction 
of the furnaces and boiler fires. He would very much like to see 
more progress in the direction of improving the furnaces, so that they 
could get rid of the use of boilers for steam and other purposes, 
involving necessarily the production of smoke even for so long a 
period as that allowed by law. 

Mr. Coles, in replying, said he had endeavoured in his paper to 
deal with principles and not with details. He had endeavoured to 
draw attention to the fact that smoke was injurious, that it could be 
avoided, and that it would be quite reasonable to put on additional 
pressure through the law in order to suppress the emission of smoke. 
With reference to the proper size of chimneys, he said that the area 
of a chimney should bear a relation to the magnitude of the operation 
which was to be carried on in the fire-space. He agreed with Mr. 
Ernest Hart, that they must not rely so much upon penalties as 
upon enlightened public opinion. He, however, recognised the fact 
that penalties in many cases were very inadequate, and if coercion 
was at all used it ought to be sufficiently strong to effect the object of 
repression. With regard to the price of gas, he said it was open to 
communities to follow the example of Leicester and acquire their own 
gasworks, whereby the profits of the undertaking could be utilized for 
the diminution of the rates or otherwise. The objectionable fumes 
from gas stoves arose mainly from the mistaken idea that they could 
use gas for heating and cooking purposes without efficient communi- 
cation with the chimney. Gas stoves should always be connected 
with the chimney, so that the fumes could be withdrawn through the 
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flue. Another fact was that many gas stoves burnt what was called 
Bunsen, or atmospheric gas, which was very liable to be blown out, 
and a smell was caused hj gas coming into the room. It was 
important when thus burning gas to have the gas jet area properly 
apportioned to the air supply, and also to prevent the jets " striking 
l»ck," as it was called, which caused a very unpleasant smell from 
the gas burning imperfectly. In answer to Mr. Gordon's query, he 
said that the smoke from steam boiler furnaces could be reduced to a 
considerable extent, by the use of mechanical stokers of the best con- 
struction, if the boiler power was adequate. The reason of smoke in 
many cases was that the boiler power was inadequate, causing the 
fires to be unduly forced. By the use of gaseous fuel known as 
*' Producer Gas," instead of crude coal, the smoke from steam boiler 
furnaces could be entirely prevented. 



On " The Ventilation and Warming of Chemical Lahoratoriee and 
Applied Science Schools Generally/* by Edwakd Cook- 
woBTHT Robins, F.S.A., F.R.LB.A. 

The scope of the work of the Sanitary Institute of Great 
Britain is an ever vndening one, spreading with the growth of 
general intelligence, and the public realisation of the usefulness 
of its mission. In my anniversary address, delivered in Jnly, 
1882, at the Royal Institution, I endeavoured to point out some 
of its more obvious aims and uses — incidentally mentioning the 
fact that ** Contemporaneously with the spread of knowledge in 
sanitary matters in particular, has come a feeling of backward- 
ness in technical education generally, and during the last 10 
years, science schools of the character suggested by the confer- 
ence of the Society of Arts on technical education of 1868 
have been built, ani are being erected throughout the country, 
by municipal authorities, as at Nottingham ; bv trade guilds, 
such as the City Companies of London and Bristol ; and by 
private benevolence, of which the Josiah Mason College, at 
Birmingham, is an eminent example." 

This year, Sir Lyon Playf air, in his inaugural address to the 
British Association at Aberdeen, has again brought into promi- 
nence the immense importance to this country of the scientific 
side of general education. 

*^ My argument is," says he, " that no amount of learning 
without science suflBces, in the present state of the world, to put 
us in a position which will enable England to keep ahead, or 
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even on a level with foreign nations, as regards knowledge and 
its applications to the utilities of life." 

Others have followed Sir Lyon's lead, and enforced the 
necessity for a more systematic teaching of applied-science in 
buildings erected for the purpose and suitably fitted up. 

In January, 1882, 1 accompanied Professors Armstrong and 
Ayrton of the City Guilds* Technical Institute on a tour of 
inspection of the science schools of Germany, Switzerland, 
Austria, and Bavaria, and in May following, read a paper at 
the Society of Arts upon the English and foreign schools and 
colleges we had visited together, and the systems of education 
they represented. 

The contrast between the provision made abroad and at home 
for science teaching so impressed me that in 1883, I read a 
paper at the Koyal Institute of British Architects on ^ English 
and Foreign Buildings for applied-science and art instruction,' 
which I afterwards followed up by papers on the Fittings 
required for such buildings, and the various systems hitherto 
adopted for heating and ventilating the same. These studies 
opened my eyes to the fact that, in comparison with the 
continent, we may be said to have no professionally recognised 
scientific system for heating and ventilating public buildings 
in this country, and I resolved to embrace the first opportunity 
which occurred to introduce to this country the principles in 
vogue in Belgium and Germany. As a member of the Execu- 
tive Committee of the City and Guilds of London Institute for 
the advancement of technical education, I w{is soon enabled 
to introduce Mr. Bacon, of Antwerp, to the Architects of the 
Institute, and the Finsbury Technical College and .the Central 
Institution at Kensington were heated and ventilated bv the firm 
established by him in Antwerp and London. The Yorkshire 
College was also put into the same hands about the same 
time. 

The method of computation by which the amount of heat 
required to warm the ouilding itself and the incoming fresh air 
was ascertained, and the system upon which the sizes of the 
flues for the extraction of foul air were calculated, are given in 
full detail as an appendix to my paper '* On the Relation of 
Sanitary Science to Civil Architecture," delivered at the Royal 
Institute of British Architects, in November, 1880. and in a 
subsequent paper a full description is given of the various 
systems adopted for heating and ventilating the three insti- 
tutions already cited, and also a fourth, viz. : the Merchant 
Venturers* School at Bristol. 

The provocative cause of my writing the present paper on the 
ventilation and warming of chemical laboratories and of science 
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schools generally is the fact that, through the munificence of 
the Merchant Venturers* Society of Bristol, I have had the 
opportunity of realising my own views of the requirements of 
such schools in designing and erecting the trade and mining 
school of that city — the whole expense of which has been de- 
frayed by that society. The confidence reposed in me, as their 
architect, has given me the opportunity I desired of working 
out a sanitary problem, especially in connection with the heating 
and ventilation of such buildings. 

A tabular statement of what we intended to do, and what we 
really achieved, hangs on the wall ; and I venture to think that 
the theory and the practice have no need to be ashamed of each 
other, as we shall presently see. 

Perhaps there is no class of buildings in which the applica- 
tion of sound sanitary principles is more important than public 
and private educational buildings, where large numbers congre- 
gate and remain for many hours in confined spaces, occupied all 
the time in work of an absorbing character, and necessitating 
in consequence the free circulation and constant renewal of 
pure, and the withdrawal of foul air. 

But, as I have elsewhere shown, in applied-science schools 
we have not only to deal with the close atmosphere arising 
from the congregation of many persons in one room at the same 
time, and for a long time together, but we have to contend 
against the obnoxious smells caused by the experiments carried 
on in the various laboratories. The removal of these fumes 
with the greatest rapidity and certainty is best accomplished 
when the current of air in the extracting shafts of the ordinary 
room-ventilation is in the same direction as that of the draught 
closets and combustion hood shafts on the benches or around 
the walls. This is so obvious when thus plainly put, that it 
will be hardly credited that in the majority of cases the reverse 
is the fact, thus necessitating the closing of the extract gratings 
for the ordinary room-ventilation, that they may not pull against 
the extracting shafts from the operating benches and draiight 
closets. 

The velocity at which the extraction of the fumes created 
should take place in the draught closets must not be less than 
5ft. per second, or 300ft. per minute. To ensure this draught 
at a constant velocity, it is necessary to be independent of 
casual winds and changing temperature as means of motion. 
This requires the employment of special apparatus to produce 
either a propelling or a sucking force, of which the latter has 
usually been a common upcast shaft or lofty chimney flue, either 
heated at its base by a special furnace, or by the product of 
furnaces required for steam engines or for heating apparatus. 
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Neither of these, however, can be depended on for constancy, 
and therefore the best motive power is a rotary fan, such as 
Blackman's or Aland's. The rotation of this fan is to be 
effected by a steam, gas, or electric engine, where water power 
is not available, which steadily exhausts the air from the air 
channels, and establishes an upward and outward current in the 
upcast shaft from the point at which it debouches. 

The position in which this extracting fan is placed in the 
shaft determines whether the vertical air channels shall have an 
ascending or descending current established within them before 
reaching the shaft. If placed above the roof level the current 
will be ascending, and if placed below the basement at the foot 
of the shaft the current will be descending, to communicate in 
each case with horizontal channels graduated in size, in accord- 
ance with certain formula, until they reach the spot where the 
fan is situated in the shaft. 

Of course it is apparent that a corresponding amount of 
fresh air, warmed on its entrance in winter and cold in summer, 
must be introduced through vertical shafts or gratings not fixed 
in the face of the side walls, so as to preserve an upward current, 
to replace the bad air extracted. 

In summer the room openings or gratings for the escape of 
the foul air must be at the top of the wall opposite to that 
through which the fresh air enters ; but in winter, if openings 
are not also provided at the bottom of the room so that the 
upper can be closed, the warm air will be carried away before 
warming the room ; in either case the air may be pure, because 
it will never have time to get stagnant, but will always be 
chanmng as many times in the hour as may be predetermined, 
which is usually four times, allowing 700 cubic feet per person 
per hour. 

In chemical laboratories, there are horizontal channels of 
communication between the extract flues and the operating 
benches, and draught closets either over or under the floors. 

These channels vary in construction, but must be of calculated 
graduated sizes, proportionately increasing in size with the 
number of feeders in their length, allowance being made for 
friction. Those at Finsbury, very carefully laid down by Dr. 
Armstrong and Mr. Bacon, were of the same depth throughout, 
but graduated in width, and were formed in the layer oi con- 
crete, 8 inches thick, laid over the fire-proof floor of the labora- 
tory, lined with Portland cement, pitched inside and covered 
with plate glass puttied in; over which were movable iron 
coverplates set flush with the floor. The wastes from the sinks 
were carried in similar channels to the outfall pipes. At Munich 
and Strassburg are asphalted channels for this purpose, and for 
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gas and waterpiping. At the Bristol School these air channels 
are of wood, pitched inside. 

The Finsbiuy College, the Central Institution, Kensington, 
and the Bristol Trade School, have all been calculated on the 
, same basis of temperature and volume of fresh ah* for ventilation, 
— viz., from 60^ to 65® Fahrt. in the class rooms, and 55° in the 
entrances, staircases, and corridors, during an external tempera- 
ture of 25** Fahrt., with a ventilation equal in volume to 700 
cubic feet per person per hour in the class rooms, and 3000 cubic 
feet per person per hour in the chemical laboratories. 

At the Central Institution, and at the Yorkshire College, 
steam-heating has been employed. The air is propelled in each 
of these cases, and the result has been entirely satisfactory. 

At Finsbury, high-pressure hot water piping has been used, 
and the piping has been concentrated in a chamber, through 
which the f resn air has been forced by a Blackman's fan, and 
so by vertical shafts in the walls, to the various rooms to be 
warmed. 

Concerning this system of warming, Dr. Armstrong makes 
the following remarks : " Our experience has shown that the 
system adopted at Finsbury College is on the whole satisfactory, 
but several defects have been discovered which are partly in- 
herent in the system, and partly faults in construction. The 
chief merit of the system of propelling fresh air through a 
heating chamber by a powerful fan is its simplicity, and pro- 
vided that the flues are so proportioned as to deliver the exact 
amount of air required to maintain the various rooms at the 
proper temperature, there should be no difficulty on this score. 

" Although calculated with the aid of Professor Wolpert's 
elaborate formula, we find in practice, by careful test experi- 
ments, that the various flues do not all deliver air at just the 
rate and at just the temperature which is required for the 
efficient warming of all the rooms, and in some we are over- 
heated and in others under-heated. 

" Whether this is due to a misapplication of the formulae, or 
to the omission of sufficient allowance for distance, or to the 
irregularity in the direction or formation of the flues, further 
experiments will probably reveal. 

" The most serious objection to our Finsbury system arises 
from the fact that ventilation and warming are inseparable ; in 
other words, if the temperature in any room be sufficiently high, 
and it is required to introduce more air, this cannot be done by 
the apparatus only, without also raising the temperature. It ought 
to be possible to admit warm and cold air in varying propor- 
tions, or, which is the same thing, to increase or diminish the 
supply of air, and at the same time diminish or increase its 
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temperature, so as to ventilate more efficiently while maintain- 
ing the temperature constant." 

The Josiah Mason College is also heated from a huge base- 
ment chamber, without the employment of a fan, with a simi- 
lar defective result. Therefore, in designing the Merchant 
Venturers' School at Bristol, I adopted a different plan, the 
, apparent success of which has made me think it worth while to 
oraw the attention of the Congress to it. In this case a direct 
application of the high-pressure hot water system has been 
employed, the heating surfaces being distributed along the 
external walls of every floor of the building, and concentrated in 
coils placed in slate-lined chambers in the window backs behind 
the oak dados ; the fresh air passing through them by external 
gratings with internal iron regulating valves working m grooved 
irames — while the fan is used as an extractor instead oi a pro- 
peller — ^so that the fresh air is drawn in through the coils by 
the suction of the extract shafts, in which the air is exhausted 
by the action of the fan. 

To make this understandable, it will be desirable to refer to 
the plans which illustrate the building, and the following is the 
brief description which appeared in the pages of the " British 
Architect," at the time of the opening by Sir Frederick J. 
Bramwell, the President of the Institution of Civil Engineers, 
and Chairman of the Council of the City and Guilds of London 
Institute for the advancement of Technical Education, in July 
last. The temperature of the great hall, within which the 
crowded meeting was held, was considerably below the external 
temperature, and the variation of temperature within the hall 
did not exceed 1*^ Fahrt. during the whole of the protracted 
meeting, nor did it rise above 71^ Fahrt. 

" The Merchant Ventuhers' School, Bristol." 

" The building is in the 14th century Gothic style, and is 
faced with red bricks with Bath stone dressings. It is situated 
in the rear of College Green, having one frontage in Union 
Street, and the other in Denmark Street, forming a handsome 
corner edifice, which it is hoped ere long will be extended to 
College Green, after the removal of the old houses which now 
conceal it from view in that direction. 

" It is four storeys in height, and the lofty topmost storey is 
devoted to science teaching ; the laboratories and their associ- 
ated rooms follow one another in order, commencing at the 
S.£. angle we have the chemical lecture room, between which 
and the chemical class room is the preparation room with large 
glazed fume closets in the walls behind the Professor's tables, 
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communicating with the intermediate preparation room. Then 
comes the special balance room, between which and the special 
operations room and the gas and water analysis room is the 
head master's room, occupying the N.E. angle of the building. 
Beyond the gas analysis room is the general chemical laboratory' 
for upwards of forty students, operating benches overlooked by 
the demonstrator's table on a platform with large and small 
draught closets and other fittings along the walls and benches. 

" Opening from the western end of the large laboratory is 
the combustion room, and the north lighted general balance 
room. 

" On the southern side of the central corridor is the metal- 
lurgical laboratory, with its wind and muffle furnaces and lofty 
chimney stacks sustained on arches rising on piers brought up 
from the basement. This room has a fireproof floor. 

** Next comes the physical laboratory and lecture room ad- 
joining. The upper part of this central corridor is thrown into 
these southern rooms, and forms an effective gallery reached by 
a special staircase. 

" The first floor contains the engineering, drawing, and lec- 
ture rooms, and a series of general school class rooms, entered 
from the side gallery of the great hall, beyond which is the art 
drawing school at the north-west corner, over the caretaker's 
quarters. 

"The ground floor contains a similar series of class rooms, 
entered from the arcade of the great hall or examination room, 
there being no closed corridor, in accordance with ' the hall pas- 
sage system ' recommended by the architect in his paper read at 
the Society of Arts on 'Secondary School Planning.* This 
hall is a striking feature in the building, its dimensions being 
80 feet long by 44 feet wide and 26 feet high. It has a fine 
arcade of Portland stone shafts and arches on one side, and a 
series of fine lofty muUioned windows opposite, with an elabo- 
rately designed and skilfully executed oak roof, geometrically 
panelled with double sunk circular cusped ribs and boarding 
rising from f an-traceried pendants, richly moulded main tim- 
bers, and variously carved bosses, which with its pierced side and 
end gallery fronts and high dado of oak panelling all round, its 
red pressed brick and Bath stone banded wails, altogether 
produce a remarkably handsome ' tout ensemble.' The acoustic 
properties of the hall are excellent. This floor also contains 
the reception and waiting rooms, and the library and museum 
facing Denmark Street. 

"The basement floor contains the main entrance gateway 
leading to the principal massa carrara marble staircase, with 
its marble mosaic landnigs and passages, which rises to the top- 
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most floor of the building. The boys' fireproof staircase is at 
the other end of the building next the caretaker's house in 
Unity Street. On this floor is the dining hall and cloak-rooms 
(one for each class room) through each of which access is given 
to the covered and open playgrounds, at the ends of which are 
the lavatories and conveniences, which last, with the drainage 
and plumber's work generally, combine all the latest and most 
approved sanitary appliances. The remaining rooms next 
Denmark Street are intended for workshops and gymnasium. 
The massive basement walls having to descend to the rock for 
a good foundation, extensive and very lofty wine vaults have 
been constructed as a sub-basement under the major part of 
the building. 

" The singularly complete series of fittings throughout, have 
been partly executed by Messrs. Brock and Bruce, of Bristol, 
the general contractors, and partly by the North of England 
School Furnishing Company. Messrs. Hodkinson and Clarke 
provided the lift, with its special safety self-closing door arrange- 
ment." 

With this general description of the building as a whole, we 
shall better comprehend the heating and ventilating arrange- 
ments so carefully worked out and ably executed by Messrs. 
Bacon. 

1st. The Heating Apparatus. — There are two coil furnaces 
pyramidally set in bricKwork ; half of the wrought iron hot- 
water piping proceeds from one furnace, and half from the 
other. Both furnaces will only be required in very severe 
weather, when it will be in the power of the stoker to raise the 
heat considerably above the temperature stipulated. 

This building is one of the first to which high pressure 
wrought-iron pipes have been applied, the external diameter of 
which is Ifin., instead of the usual l^in. ; and it has been 
found to be equally manageable, reducing the length of pipe 
required in proportion to the larger convecting surface obtained. 

There are six separate circulations from each of the two 
furnaces, by which expedient the return pipes are kept at a 
high temperature. The heat is concentrated in the coils of 
various calculated sizes enclosed in slate cases, so that the oak 
dados may be continued round them. The coils are situated in 
the window backs, and the two flows and two return pipes lead- 
ing to them are covered with asbestos cement and give out no 
heat, harmlessly passing behind the plinth of the dados, so that 
the system of heating is invisible, though at all times get-at- 
able. Each coil is thus entirely cmder the control of the master 
present, in whose desk is the key which opens and closes the 
valves or disconnects the hot-water coils. For observe, each 
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coil may be separately cut off from the general circulation with- 
out interrupting the flow elsewhere^ or it may be but partially 
opened, as the temperature may demand, by turning tne three 
way stop-cocks provided more or less fully on. 

To prevent accidents by frost, the pipes are filled with a non- 
freezing solution of chloride of calcium, and the fresh air is 
freely admitted at all seasons of the year and passed through 
the coils at pleasure by the opening or closing of the valves over 
the gratings for the admission of cold air. To ensure its being 
well-heatea on its entrance, the air is conducted in its passage 
through the coils over horizontal baffle plates, and so into the 
room, with an upward current-, through the iron grating let into 
the window boards over the slate coil casing referred to. 

The regulation of the exact amount of heat desired for each 
room, and the cutting off of any room or rooms not requiring to 
be heated, is achieved in this way, while the purity of the in- 
coming air is preserved and the supply given mdependently of 
the heating apparatus, with which, however, it may be immedi- 
ately associated 

2nd. The Ventilatina Apparatus. — ^In every room there are at 
least two extract ventilatmg gratings opening into the flue or 
vertical shaft in the thickness of the wall, of calculated area, 
within which a descending current of air is provoked by the 
action of an Aland's fan, turned by a gas engine, which is com- 

?etent to deliver a million and a half cubic feet per hour, 
hese vertical wallshaf ts are connected with a collecting hori- 
zontal channel of calculated dimensions, situated under the 
whole length of the central basement corridor floor, and is in 
direct communication with the fan placed about 10 feet up the 
exhaust shaft. The upper of the two extract gratings in each 
room is for summer ventilation, and the lower is ^r winter 
ventilation. 

A special wall-shaft communicates with the large chemical 
laboratory, and the various fume closets and operating tables, 
all of which are pitched inside, the air being drawn through 
them at the rate of 300 feet per minute. From every part of 
the building the air is changed about 4 times in the hour, 
the provision being generally 700 cubic feet per person per 
hour. 

I think we may now say that Dr. Armstrong's suggestions 
have been met in the present instance. It may, however, be 
thought that so much ventilation would produce draughts, 
but the contrary has been the result. Dunng the testing, to 
which I will presently refer, I threw my handkerchief against 
one of the class room wall extract ventilators and it stuck there, 
the pull overcoming its weight ; but I found by applying the 
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anemometer to the orifice, at a distance of only 12 inches, there 
was not sufficient draught to turn the wheel of the instrument. 

I have only now to draw your attention to the table of 
results obtained, which I have caused to be placed on the walls. 
I think they fully justify my commendation of the system 
employed. In spite of my endeavours to get this tabular state- 
ment complete m time for the Congress, I am only able to 
give the^r^^ trial before any adjustments or corrections have been 
madey but the result of the comparison between the theoretical 
statement written in black ink, and the practical result written 
in red ink, shows that whereas l,209,7o4 cubic feet per hour 
was proposed to be extracted from 21 of the rooms, 1,259,900 
cubic feet per hour has been realised. 

In the Great Hall 350,000 cubic feet were to be extracted in 
the hour, really 331,000 are extracted ; the 8 class rooms were 
designed to extract 35,000 cubic feet per hour, and upwards of 
41,000 cubic feet are extracted ; the Chemical Laboratory, at 
3,000 cubic feet per person, was to have 120,000 cubic feet per 
hour extracted, really 123,900 cubic feet are withdrawn in the 
hour. 

Greater variation in detail takes place in other rooms, but 
these are capable of adjustment. The power of adjustment 
exists and will be exercised till the theory and practice coincide, 
Messrs. Bacon having staked their credit upon the ultimate 
success throughout. 



Mr. H. Saxgs Skell, E.B.I.B.A. (London), opened the discussion 
on Mr. Bobins' paper by remarking that the building just described 
was apparently as unique in the completeness of its details as were 
all other buildings of a similar kind designed by Mr. Bobins. The 
only point where he should fear £Eulure was in the methods adopted 
for heating and ventilating the various rooms. The former was de- 
scribed as a system of heating by hot water, but it was in reality 
steam-— compressed steam — and in England this was very generally 
condemned. What he feared, from Mr. Bobins' description of the 
ventilation, was that sufficient heat had not been provided ; for, as he 
understood it, the openings into the outlet shafts were situated in 
the upper and the lower parts of the room, but the upper outlets could 
only be used when the room had become sufficiently heated. It was 
a mistake that this necessity should exist for closing these upper 
outlets, for, in order that we should be prevented from re-breathing 
our foul exhalations, it had been ordained that they should leave our 
bodies at a higher temperature than the surrounding atmosphere, and 
so rise into the air above, and there become purified. But, during the 
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' time of insufficient heating, and when therefore the top ventilators of 
this building were closed, these foul emanations would rise towards 
the ceiling and then necessarily descend towards the outlets situated 
near the floor level ; and so, passing by the breathing apparatus of 
the occupiers of the room, would wholly or partially be again drawn 
into their lungs. Mr. Eobins had said that the air being drawn away 
from the room at the rate of 700 cubic feet per hour, the residue was 
pure ; but if he had read Prof, de Chaumont's works rightly, it would 
be necessary, to ensure purity, that a much larger quantity per hour 
should be removed than 700 feet. He understood Mr. Bobins to say 
that the anemometers employed in determining the rate at which the 
air was removed had not been tested, and therefore the results could 
not be looked upon as reliable. 

Mr. BoGEBS EiBLB, M.Ikst.CE. (London), said he had had a 
great deal to do with testing anemometers, as a member of the Cowl 
Committee of the Sanitary Institute, and bad found the ordinary 
instruments to be incorrect. The committee went to the fountain 
head to buy instruments, and ordered them to be made as accurately 
as possible, but after being submitted to very careful tests the read- 
ings of the instruments (after applying the corrections supplied with 
them) were found not to be accurate. The tests were carried out by 
means of an experimental gas holder, only with air instead of gas, and 
then by drawing the holder up, or sending it down a certain distance 
a known quantity of air was forced through the instrument, and thus 
the actual velocity of the air passing through the instrument was 
ascertained and accurate corrections were deduced. 

Mr. Eenbst Day (Worcester) observed that heating and venti- 
lation was a subject upon which a large number of theories were 
promulgated, and very often these theories did not in any degree answer 
the expectations of those who advanced them, therefore it was a matter 
of congratulation that Mr. Bobins' experiment had been so satisfactory. 
With regard to the passage of air through hot water coils, he thought 
from practice the principle was a decidedly correct one, and the result 
of Mr. Bobins' ingenuity upon this and other sections of the work 
carried out must be very gratifying. His experience had led him in 
favour of carrying off vitiated air from the upper part of a room. He 
had tried the lower part of a room and could not say that his 
experiments had been very successful. 

Mr. W. B. E. Coles (London) said the method of heating adopted 
by Mr. Bobins was doubtless a satisfactory one, because heat could 
be obtained from furnaces burning coke or other smokeless ^el, 
which was a great advantage. The system was also one that lent 
itself readily to methods of ventilation. With regard to the correct- 
ness of the tables submitted by Mr. Bobins, based upon tests by the 
anemometer, so far as he (Mr. Coles) was able to remember the 
variations which Mr. Field and Mr. Snell had referred to as being 
found in the working of wheel anemometers, the mean variation was 



DISCUSSION. 239 

substantiallj very small indeed. It would only be equal, in the case 
of some of the chief rooms mentioned by Mr. Bobins, to something 
under 200 cubic feet of air ; and, therefore, the correctness of the 
instruments was not an important factor in the consideration of Mr. 
Bobins' plans. He (Mr. Coles) said that he must take exception in 
the most emphatic manner to Mr. Snell's and Mr. Field's wholesale 
denunciation of wheel anemometers. Those instruments had been 
used very largely by the Smoke Abatement Committee and others in 
testing fire grates and furnaces of various kinds, and it was found 
that the anemometers gave results consistent with the calculated 
velocity of air currents due to ohimney levity. Thus there was a 
check upon the register of the anemometers, and though he did not 
say that they were absolutely accurate, he did say that wheel anemo- 
meters of good construction, properly corrected and properly used, 
were veiy useful and fairly reliable instruments for measuring the 
velocity of aerial currents. 

Mr. D. Emptaoe (Margate) said the discussion had brought out, very 
clearly, the fact that there were great variations in the results given 
by different anemometers, and it would be very useful if some reliable 
information could be obtained respecting them. Some years since a 
committee was appointed for the purpose of testing cowls. Those 
gentlemen had given the question of anemometers a very large 
amount of attention, and were therefore in possession of valuable 
information respecting them, which he hoped they would shortiy lay 
before the public. 

Prof. F. 8. B. F. db Chaumont, M.D., F.B.S. (Southampton), 
said that the difference in registration of the anemometer appeared 
to be considerable according to Mr. Snell. He would, however, 
modify the inference to be drawn from that by saying that if that 
error were constant, as they might presume it was, the error was not 
very material in considering Mr. Bobins' figures, because if the 
instrument registered wrongly in one case it would do so in another ; 
still, for the purposes of comparison, the figures might fairly hold 
good. With regard to the action of the Cowl Committee of the 
Institute, it was only when that Committee started that it was dis- 
covered what a large and important question came before it. The 
labours of that Committee were brought to a standstill from the fact 
that they found anomalies which could not be corrected in any visible 
way, and they were driven to the point that the anemometers them- 
selves must be exhaustively tested. Mr. Snell made an ingenious 
apparatus by which he ascertained the actual error of the anemometer, 
but it became perfectly evident that the funds which had been collected 
were totally inadequate to carry out the extensive enquiry, and the 
Institute was not in a position to advance funds. Funds, however, 
had since been provided, and he believed the labours of the Committee 
were approaching completion, and they were in hopes that their 
report might soon be ready for publication. He need hardly say that 
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when it did appear, it would be the result of a most exhaustive 
enquiry. With regard to the paper read by Mr. Bobins, the subject 
of ventilation was always a difficult one, and the ingenuity of pro- 
fessional men was often sorely taxed. As to the question of taking 
foul air out at different altitudes, he thought the upper part was the 
natural point from which it should be drawn. In one well-known 
system, that of the model prison at PentonvOle, the plan was 
followed of taking the foul air out at the bottom of the prison cells, 
and letting in fresh and warm air at the top. He made a careful 
examination of it and found that the plan was not satisfactory. 
Ventilation as an art was very much in its infancy, and one of the 
great difficulties which was to be overcome was the number of angles 
which it was necessary to introduce into the shafts. They must re- 
member that every time they bent a shaft at right angles they dimin- 
ished the current through it by one half, and of course every other 
angle would be in a proportionate degree affected, which could be 
stated in a mathematical formulsB, although it was not worked out at 
present. The paper said that the air was to be changed four times 
per hour ; if so every person could only have 175 feet of ur. When 
Mr. Snell referred to his (Prof, de Ghaumont's) own writings on the 
subject, 3,000 cubic feet of air was recommended as the proper amount ; 
that chiefly relates to dormitories, and to the condition of things when 
people were asleep. But in the case of rooms where people meet for 
a short time, although it would be highly desirable to have that amount 
of air, yet the difficulties in the way of that amount were practically 
insiurmountable. It was shown that practically speaking the atmos- 
phere of a room became in the uniform condition of permanent 
occupation after two hours, t.^., if people remained more than two 
hours, it was the same as though they had remained twenty hours. 
The amount of impurity did not change, given that the amount of air 
supply was continuous. When they brought people together in a 
room, the difficulty of giving the amount of space to allow such a 
quantity of air was really insurmountable, therefore they were 
obliged to be content with a smaller amount of air, not that they 
thought it a desirable thing, but simply on account of the impossibility 
in practice. The question arose whether they could accept a lower 
standard of purity for temporary assemblies of people, or must they 
insist upon the standard for first-class ventilation. Arranged as 
matters were it was almost impossible to obtain that, so they must be 
content with a smaller amount of air, so the objection on that point was 
not so stringent as the statement of Mr. Snell would seem to indicate. 

Mr. B. C. BoBiKB, F.S.A. (London), in replying, said he hoped 
that the time was not far distant when they would know the results 
of the experiments of the Cowl Committee. Particular care was taken, 
on his part, and by Mr. Bacon, to ensure the accuracy of the figures 
he had submitted to them, which were the result of the first few days' 
testing ; and he was bound to say that they were of value in con- 
nection with that subject, as showing theory and practice contrasted. 
He thought many of them must have forgotten that all the rooms 
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referred to hj Mr. Snell were yentilated at the top, as he advocated. 
But they were also capable of being ventilated at the bottom, so that 
if the upper ventilators take away the heat too rapidly in winter, 
provision is made for a change by carrying the shaft down to the floor; 
BO that the upper gratings may be closed, ^^^ the extraction take place 
through the gratings near the floor. He thought he had shown that 
he had sufficient heat, and for the most part of the year would require 
but one of the boilers : it was not want of heat, but proper circulation 
that had to be met, because he did not want to waste heat. He be- 
lieved they heated their rooms too much, as a rule ; and though he 
advocated artificial appliances in special cases, he most delighted in 
open fire radiation, in spite of the Smoke Abatement Society. Prof, 
de Ghaumont had remarked on the practical difficulty of realising 
theoretical perfection. But though the entire space allowed for each 
of the fifty scholars in each class-room was small, yet 35,000 cubic 
feet of air was passed through them in the hour, which, divided by 
50, gave 700 cubic feet per person per hour, as he (Mr. Bobins) had 
said ; and he was glad to find Prof, de Ghaumont considered it 
sufficient. 



On ^Plumbing and Plumbers^ Worky^ by Frederick Scott. 

A movement has recently been inaugurated by the Worship- 
ful Plumbers* Company of London, which may well claim the 
attention of the Congress and the hearty support of the Sani 
tary Institute of Great Britain. Its object is to raise the 
status of plumbing as a craft, and thus promote in the inte- 
rests of the public an improvement in a class of work upon which 
health so largely depends. It is not asserted that all plumbers' 
work is now-a-aays of an inferior quality ; on the contrary, it is 
admitted that more good work is now done than at any f ormei 
period, but most householders can, from sad experience, testify 
to the fact that inferior or " scamped " plumbers' work prevails 
to a very considerable extent. For the information of those who 
are so fortunate as not to have had any direct experience of bad 
plumbing, I would mention a series of illustrated articles on 
** Defective Plumbing" by Dr. Francis Vacher, the Medical 
Officer of Health for Birkenhead, now appearing in the Health 
Journal of Manchester. Here we have cases of the most 
atrocious character described, vouched for by Medical Officers 
of Health and others as coming under their notice almost daily. 



242 FLUHBnro aitd fltjmbbbs' wobk. 

In October 1884, the Plumbers' Company held a Conference at 
the Health Exhibition, and the decisions then arrived at are, 
shortly stated, as follow : — that the evils now experienced from 
bad plumbing are substantially traceable to four causes : Ist, 
the identity of the plumbers' craft being, to a great extent, lost 
or obscured through the merging or the amalgamation of the 
various branches of the building trade, houses are now built in 
large numbers without any sufficient definition of the plumbers' 
work, and the natural consequence is that it is done ** anyhow " 
and by persons who are not really plumbers. Though it may 
perhaps not only be necessary but desirable that plumbers' work 
should be done by builders, it is still essential that the identity 
of theplumbers' craft should be preserved as a distinct craft. 
2nd, The system of apprenticing lads for a term of years to 
learn the trade has fallen off to a great extent, and in conse 
quence there is a great influx of men who are not properly 
qualified plumbers. 3rd, That while there have been considerable 
changes in the character of some of the materials used in plumb- 
ing work, the standard qualities of such materials have not been 
determined by custom or the general assent of the trade, and 
the result is that there is much uncertainty as to the selection 
of material, and much that is unsuitable is used. In former 
years when lead and solder were chiefly used in plumbing work, 
they were assayed and stamped by the Plumbers' Company to 
define the value, not only as a safeguard against fraud, but as a 
convenience and an advantage to traders tendering to do plumb- 
ing work, and to persons ordering it. 4th, The public regulations 
which deal with certain details of the construction of new houses 
and their connection with the public sewers, do not sufficiently 
recognize the importance of securing the efficiency of the 

Slumbers' work done in those houses. To meet as far as may 
e these several evils, it is obvious that public knowledge and 
public interest in the subject must be enlarged, and it is equally 
obvious that it would be quite impracticable for any mere organi- 
sation of plumbers to carry out single-handed the necessary 
reform. With a view to remedying this state of things the 
Plumbers' Company have formed a Committee embracing 
plumbers, architects, engineers, builders, sanitarians, represen- 
tatives of institutions for technical instruction, and of societies 
for the promotion of sanitary reform, and others who from their 
known sympathy with the object in view, and their connection 
with the legislature or municipal bodies, can help to forward the 
work. Only one meeting of this council hasyet oeen held, when 
the following resolutions were adopted, viz : That the Plumbers' 
Company be requested to establish a system of Re^stration of 
Plumbers of the City of London, and within a circuit of seven 
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miles thereof. The Register to include master plumbers and 
journeymen. The Register to be open to the admission of those 
who satisfy the Court of their qualification by either of the fol- 
lowing means : 1. Evidence of present status and experience 
in the trade. 2. Examination by Boards of Examiners composed 
largely of practical plumbers appointed for the purpose by the 
Court. 3. Production of Certificates of Competency granted 
by the Plumbers' Company and the City and Guilds of London 
Institute, due weight and consideration being given to the 
production of indentures of apprenticeship. That the Court 
reserve the right to remove names from the Register in cases 
of proved misrepresentation, or other gross misconduct injurious 
to the trade and the public. That plumbers admitted to the 
Register be authorised to use the letters R.P. (registered plumber) 
after their names. That it be remitted to the Plumbers' Com- 
pany to adopt such working arrangements in regard to the 
Registration, and the public announcement of names and ad- 
dresses of persons admitted to the Register as may be found most 
agreeable and convenient to the trade. 

The consideration of the organisation of provincial boards of 
examiners of plumbing work and other business was postponed 
to another meeting. 

In connection with the arrangements for Registration, provision 
will be made for instruction in plumbing at Technical Schools, 
similar to what has for some time been mcluded in the curricu- 
lum of the City and Guilds of London Institute, whose Plumbing 
examination papers, as published in some of the sanitary journals, 
indicate that great thoroughness of training is required from 
students. In the prospectus of the Manchester Technical School 
for the currentyear the notice relating to Plumbing Classes is 
as follows : " The course of instruction is intended to meet the 
requirements of apprentices and young journeymen who desire 
to obtain a knowledge of the principles of their trade, and will 
be fully illustrated by drawings, examples and experiments. The 
theoretical instruction vdll be supplemented from time to time 
by practical demonstrations in the laboratories. During the ses- 
sion 1885-86 it is intended to deal with the following subjects : 
— properties, qualities, uses and manufacture of the various 
metals and other substances used in plumbing. Action of water, 
air, gas and acids upon various metals. Theory and practice of 
soldering. Tools used in Plumbing. Gas and Water fittings and 
meters. Methods of testing pressures. Sanitary arrangements. 
Methods of testing water and other closets. Water supply. 
Roofing. Rain dramage of houses. External work." 

The Manchester and Salford Sanitary Association, recognising 
from the outset the great importance of the work undertaken by 



244 PLUMBING AJTD PLTJMBEBS' WOBE. 

the Plumbers' Company, arranged for co-operation with that 
body as its plans should be developed, and all now bids fair for at 
least one important provincial centre keeping abreast of London 
in this useful work. Another important feature in the scheme 
of the Plumbers' Company is the inspection of plumbers' work 
in new houses, thus completing the system of protection of the 
public against inferior work. JBesides Manchester, Leeds, Lei- 
cester, Birkenhead, Dublin and Gloucester are represented on 
the Council organised by the Plumbers' Company, and the list 
may be indefinitely extended ; thus it may be regarded as only 
a matter of time for the movement to permeate the whole 
country. The more speedily it does so the better for the in- 
terests of the public health, and on this ground it is not out of 
J lace to bespeak for it the influential support of the Sanitary 
nstitute of Great Britain. 



Mr. D. Emptaob (Margate) opened the discussion by remarking 
that he thought very great credit was due to the Plumbers' Company 
for the efforts they were making to improve the trade and protect 
the public from the evils arising from bad plumbing. At the same 
time he did not think that registration only would satisfiMstorily effect 
that object. He could see no reason why a plumber could not scamp 
his work as easily after as before registration. Bad plumbing arose 
from three sources : (1) the incompetent workmen ; (2) competent 
workmen wilfully doing bad work ; (3) the present system of com- 
petition, and the demand for cheap work. He hoped the Plumbers' 
Company would carry out their original programme, and not relax 
their efforts until legislation has been obtained, by which the public 
would be effectually protected. In America there was a very strong 
plumbing law in operation ; only very recently a jerry builder there 
was sentenced to nine months' imprisonment, in addition to a fine of 
2,000 dollars, for a flagrant violation thereofT 

Mr: W. B. £. Coles (London) said he thought that the incompetency 
mentioned by the last speaker would to some extent be remediea by the 
spread of technical education, and the execution of bad work would 
be checked in some degree by the fact that registered plumbers would 
be liable to ^moval from the register in cases of wilful bad work. 
He further said, he thought it was all-important that a body of posi- 
tion and repute Hke the rlumbers' Company should come forward to 
represent the plumbing trade and initiate measures of reform. 

Mr. E. C. BoBiKS, F.S.A. (London), as a member of the Executive 
Committee of the City Guilds of London Listitute for the advanc&> 
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ment of tecHnical education, said it was greatly to be regretted that 
plumbers had ceased to be masters in the sense of having pupils in 
whom they took an interest ; but he hoped that plumbers would con- 
tinue to take an interest in the young men apprenticed to them. A 
cause of bad plumbing was doubtless the low prices which existed in 
consequence of competition, and masters did not give themselves the 
trouble to see that the details of their work were properly executed. 
He could not help thinking that the new association was calculated 
to be of enormous advantage, if properly organised and developed ; 
but if it was worked only in the interest of the masters, and to get 
rid of the necessity of taking and teaching apprentices, he hoped it 
would fail. 

Prof. P. S. B. P. DH CHAUMOin?, M.D., P.E.S. (Southampton), 
43aid the question certainly struck at the root of the greatest part of 
domestic sanitary work, which was at the root of all sanitation and 
health. The stories of scamping plumbers were infinite; and the 
speaker caused some amusement by relating an anecdote showing the 
careless way in which some workmen performed their duties. 

Mr. P. Scott (Manchester), in replying, said he agreed with Mr. 
Emptage that there was need of stringent legislation. If they found 
a man attempting to pick a pocket, they gave him in charge of a 
policeman; and that a man should be permitted to endanger knowingly 
the lives of a whole household, by bad plumbing, seemed incredible. 
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CHEMISTRY, METEOROLOGY AND GEOLOGY. 



ADDRESS 

By William Mabget, M.D., F.R.S. 

FBESIDENT OF THE SECTIOIT. 



Subject — " On the Distribution and object of Carbonic Acid 
in Nature, and its Sanitary relations." — " On the influence of 
Altitude on the Chemical Phenomena of Respiration." 



Part I. 

It was first shown by Lavoisier, that whenever coal or charcoal 
is burnt, the combustion is attended with a combination of car- 
bon with oxygen. From this chemical action there result two 
compounds, carbonic oxide and carbonic acid, carbonic acid 
holoing twice as much oxygen as carbonic oxide. Carbonic 
oxide is a gas highly poisonous even in small proportions. It 
may be seen burning with a blue flame in our ordinary house 
grates, when the combustion of the coals is incomplete, and in 
certain manufactures it may be given out in very large quan- 
tities. Thus the gas evolved from Iron blast furnaces contains 
25 to 32 °/q of carbonic oxide. The late distinguished Physio- 
logist, Claude Bernard, has shown that this gas arrests life by 
destroying the fimctions of the bipod corpuscles ; the deleterious 
effects of carbonic acid are of a totally different character. 

Carbonic acid gas takes a part in the phenomena of nature^ the 
extent and imi>ortance of wfiich are in general scarcely reaUsed. 
Volumes of this substance are poured out daily from our house 
chimneys, and produced by the coals burnt in our manufacturing 
districts. Man and animals also give out carbonic acid, ana 
reckoning at 8 grains per minute the amount expired by every 
person, it would follow that the 122,376 inhabitants of the 
town of Leicester would exhale 139 pounds of this gas per 
minute. 
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It is, at first sight, remarkable that carbonic acid gas should 
not accumulate in the air of those districts where it is mostly 
produced ; and also that being, as it is, heavier than the atmos- 
phere, it should not form into a dense layer on the surface of the 
earth. That this should not be the case is due to a very inter- 
estingproperty of the gas in question, namely, its diffusibility. 
By dmusioility must be understood the power the gas possesses 
of distributing itself throughout the atmosphere. Thus it is, 
that in a room crowded with people all expiring carbonic add 
at the rate of about 4 per cent, of the air breathed, the gas 
moving in every direction will spread itself throughout the 
apartment, so that a cubic foot of air will be found to contain 
the same proportion of the gas as another cubic foot taken 
anywhere else in that same room. 

Carbonic acid is diffusible not only in air, but also in water 
under the atmospheric pressure. Sea and lake water contain 
carbonic acid derived from the atmosphere, indeed it is difficult 
to obtain distilled water free from carbonic acid ; and in a long 
series of experiments on respiration, requiring the use of dis- 
tilled water absolutely free from this gas, I was often compelled 
either to distill the water myself, or boil it, which had the effect 
of driving off any carbonic acid that might be left in it. The 
only water naturally exposed to the air in which I could not 
detect its presence, was on the mountain pass of St. Th^odule, 
at an elevation of 10,899 feet^ where I tested water from an 
ice pool. 

It is not a little remarkable that indiarubber, a substance 
resisting so perfectly the penetration of water, should be no 
check to the passage of carbonic acid gas. Thomas Graham 
showed, in 1862, that caoutchouc actually absorbs carbonic 
acid, and holds it, though by no chemical power. This gas 
equally finds its way by diffusion through a moist animal 
membrane, and is given out on the surface exposed to the 
atmosphere. The passage of carbonic acid from the blood, 
through the moist tissue of the lungs into the air breathed, is 
readily and clearly accounted for by this very diffusibility of 
theffas. 

Tne vegetable kingdom derives carbonic acid from the air 
much in tne same way as a damp membrane, throughout which 
the gas distributes itself. Our green hedges, our luxurious 
crops, our trees covered with foliage, all absorb a certain 
amount of carbonic acid from the atmosphere. This, indeed, 
must be the main source of the carbon used for the nutrition 
of plants, a certain amount being probably supplied from the 
roots. Some plants, such as those growing on rocks, must 
derive the whole of their carbon from the air, and it is stated 
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by Sachs, in his work on Vegetable Physiology, that the organic 
matter of terrestrial plants increases in weight in a soil deprived 
of all organic remains by calcination and washing. 

Plants, under the influence of their green coloring matter or 
chlorophyl, together with exposure to light, fix or assimilate the 
carbon of carbonic acid and give out its oxygen; while at night, 
in the absence of sunlight, the process is reversed, and carbonic 
acid is evolved. When a plant increases in weight and bulk, 
the assimilation of carbon must be greater than its elimination 
at night; when no increase takes place^ the phenomenon of 
waste must balance that of supply. 

A recent enquiry by Dr. JuUus Sachs, of Wurtsbnrg, has 
thrown much light on the phenomenon which attends the 
decomposition oi carbonic acid, and assimilation of carbon 
bv plants. According to this botanist, the primary action of 
plants on carbonic acid is the formation of starch, which, how- 
ever, cannot take place without the presence of the green 
coloring matter and the influence of light. Sachs ascer- 
tains the rate of assimilation of carbon by determining the 
amount of starch produced. This he does by subjecting the 
leaves to a certain preparation by which they are blanched, 
and then steeping them in a solution of iodine, when they are 
colored blue ; the amount of starch is estimated by the depth 
of color, varying from blackish blue to metallic black according 
to its quantity. This test — ^the author calls lodoprobe — gives 
speedy and reliable results. 

On examining a leaf by this method, the blue color is seen to 
appear exclusively in those places which had been colored green, 
showing that chlorophyl alone can produce starch. The process 
of the formation of starch in vegetables commences in the morning 
and attains its maximum in the evening. At the end of a fine 
summer's day, leaves are literally filled with this substance. At 
sunset, instead of the starch increasing in amount it undergoes 
solution, and throughout the night is being carried away by the 
leaves into the stem. Such is the speed of this function of 
plants, that by about four or five o'clock in the morning every 
sign of the presence of starch in the leaves has disappeared; 
by daylight the formation commences afresh. Thus, leaves 
which in early morning, before sunrise, were absolutely free from 
starch gave, two or three hours later, a reaction with iodine of 
an intensely black color. 

If a leaf be placed under a glass bell-jar in the sun, together 
with a piece of potash to absorb the carbonic acid of the air, 
the assimilation or formation of starch comes at once to a 
standstill. In one experiment, after the lapse of an hour, not 
only had the production of starch ceased, but nearly the whole 
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of that substance obtained by exposure to the air during six 
hours had disappeared. 

Sachs determined the amount of starch thus formed, by 
weighing portions of leaves of equal surfaces at different perioas 
of uie dsLjj and selected for that purpose the large leaves of the 
sunflower, rhubarb, and pumpkin. He finally measured the 
total surface of the leaves of a simflower and a pumpkin ; the 
former, with 145 leaves, exposed to light an assimilating sur- 
face of 1*5 square metre (16*146 square feet), and 116 leaves of 
the pumpkin measured together 7'3 square metres (100"467 
square feet). In a single day of 15 hours the sunflower was 
found to have produced 36 grammes or 555*5 grains of starch, 
while the pumpkin with its wide leaves had accumulated no 
less than 185 grammes or 2854*9 grains of this substance. 
Starch contains 42 per cent, of carbon, corresponding to 154 
parts by weight of carbonic acid. I have calculated that 
7371 cubic feet of air, under ordinary circumstances, would be 
required to yield enough carbonic acid to produce 100 grammes 
or 1543 grains of starch. Should a pumpkin have added to its 
substance 2855 grains of starch in the daytime, 13,636 cubic 
feet of air would have been required to supply the carbon for 
this starch, assuming of course the atmosphere to have been the 
only source of carbon in the present instance. This volume of 
air would be that contained in a very large room, such as a 
hospital ward, holding ten or twelve beds. It is usually admitted 
and taught that while the carbonic acid of the atmosphere suppUes 
carbon for vegetable growth, all vegetable matter when dead 
is returned to the air as carbonic acid, as far as its carbon is 
concerned, either by undergoing slow oxidation in the process 
of decay, or by being burnt, or by passing through the animal 
body as vegetable food. 

Although carbonic acid is so venr diffusible, it is not found 
everywhere in the open air in equal proportions. That of the 
London streets, for instance, contains a little more than is 
found in the parks. There are, moreover, conditions of the at- 
mosphere which have a marked influence on the proportion of 
carbonic acid gas it may contain. Thus, rain by washing out 
the air produces a temporary decrease of carbonic acid in the 
atmosphere; and the presence of clouds, and especially fogs, 
exerts a very marked influence on atmospheric caroonic acid. 

It has been long known that clouds and fogs increase the pro- 
portion of carbonic acid in the air of towns. Dr. Angus Smith 
(*' Air and Rain " p. 52 ) shows that in Manchester there is more of 
that gas in air in foggy than clear weather ; while Dr. Russell^ 
from a recent inquiry undertaken on the carbonic acid of the 
open air near St. Bartholomew's Hospital, London, has observed 
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that in the presence of fogs the proportion of carbonic acid in the 
air of towns may be about three times greater than it is in fine 
clear weather. This gentleman has kindly allowed me to have 
the diagram he has published, made into an enlarged lecture 
chart for the present occasion, and you will see by glancing 
at it to what extent the proportion of carbonic acid in air 
varies ; increasing in foggy ana cloudy weather and falling with 
a clear blue sky. The obvious reason of this phenomenon is, 
that in fine weather there is nothing to interfere with the 
diffusion of carbonic acid, while moisture or clouds or fog, by 
placing an obstacle to the distribution of this gas throughout 
the atmosphere will thereby increase its amount in a given 
volume of air. Indeed, it would appear that a close connexion 
exists between Climate and the proportion of atmospheric 
carbonic acid, giving the latter a meteorological character. 

The well-known influence of autumn and winter fogs on 
health, predisposing to asthma and pulmonary inflammation, is 
not unlikely to be due, more or less, to this accumulation of car- 
bonic acid in air, which must interfere with the interchange of 
carbonic acid from the blood with the oxygen of the air breathed. 

The amount of carbonic acid in air varies in the day and 
night, being a little larger at night ; this, indeed, might have 
been anticipated, especially in the midst of active vegetable 
life. Vegetation appears to be greatly concerned with the 
presence of atmospheric carbonic acid, as according to Prince 
Zadkiel, M.D., a gentleman known from his writings on Egypt, 
and to whom I have had an opportunity of referring in my 
book on Southern and Swiss Health Eesorts, the air of the 
Valley of the Nile holds only one or two parts of carbonic acid 
in ten thousand, while in the air of the desert there is no trace 
of this gas. 

Air at great altitudes, — ^The distribution of carbonic acid at 
various altitudes is a question which has not yet been settled in 
a satisfactory manner. Carbonic acid being generated from the 
soil or near the earth, and having more or less moisture or clouds 
to get through before it attains those dry regions where sunshine 
reigns supreme, the proportion of this gas in nigh mountains must 
change within wide limits. You are aware that in cloudy and 
foggy weather carbonic acid accumulates upon the surface of 
the land where it is inhabited, and on such occasions we 
would of course expect to find less of this gas in the higher 
than in the lower atmosphere ; on the other hand, after heavy 
showers it might be inferred that carbonic acid gas would occur 
in excess in the regions above the clouds. Carbonic acid has 
actually been found by some chemists in higher and by others in 
lower proportions on high mountains than in the plains. Accord- 
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ing to the Brothers Schlagintweit and Professor de Saossure, it 
is in excess in high mountains ; but more recently M. Truchot 
(Opt. rends de Tacad., v. 77, 1875) has arrived at a different 
result. In this instance the carbonic acid was determined 
nearly simultaneously at Clermond Ferrand, 1,296 feet above 
the sea, at the summit of the Puy de Dome, 4,744 feet, and at 
the top of the Pic de Saucy, 6181 feet. The proportions 
of the gas in 10,000 feet of air, reduced to the freezing point 
and seaside pressure, were found to be as follows : — 26th, 28th, 
and 30th August, Clermond Ferrand, 3*13 parts; 27th August, 
summit of Puy de Dome, 2*03 parts ; 29th August, summit of 
Pic de Saucy, 1-72 parts. Showing a rapid decrease of the pro- 
portion of carbonic acid in air on ascending above the sea level. 

It is therefore not improbable that just as the amount of 
carbonic acid near the sea level, or on the low levels of the 
earth, may vary to a considerable extent, so can it also be 
greatly modiQea on high mountains, causing the gas to be at 
times greater and at otners less in the higher than in the lower 
atmospheric remons. 

Sea Air, — As there is no direct source of carbonic acid over 
the sea, and as water absorbs carbonic acid, though in small 
quantity, especially when holding salt in solution, sea air might 
be expected to contain less carbonic acid than land air. A 
paper by Mr. T. E. Thorpe ( Joum. of the Chemical Soc. of Lon- 
don, 1876) gives us interesting and valuable information on the 
subject. He finds the mean quantity of carbonic acid in the 
atmosphere of the Irish sea to be (from 26 experiments^ 3*082 
in 10,000; in that of the Atlantic (from 50 experiments), 
2*953 the mean of 77 experiments being 3*00. If land air 
contains, as is usually admitted, 4 parts in 10,000, there is con- 
siderably less carbonic acid in sea air. It appears, moreover, 
that the carbonic acid in sea air experiences fewer and far less 
extensive variations than in land air. Its proportion is nearly the 
same in different latitudes, and is constant in the same locality 
throughout the year. Although a difference is known to exist 
in the diurnal and nocturnal proportions of carbonic acid of 
land air, Thorpe states in hispaper that no such difference is 
to be discerned in sea air. The average carbonic acid in sea 
air during the day was found to be 3*011, and during the night 
2*993 in 10,000. 

Sanitabt Kelations of Cabbonio Aoid. 

According as the carbonic acid in the atmosphere in- 
creases beyond its normal proportion, say 0*04 per cent, air 
becomes less and less fit for respiration. An idea of the extent 
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of the accnmulation of carbonic acid in the atmosphere may be 
formed from the investigation of Mr. Weaver, of this town, who 
found 0'53 volumes per cent, of this gas in the room of a frame- 
work knitter in Leicester; in other work-rooms the amounts 
were 0*52 and 0*46, down to 0*211 (Parkes' Hygiene). The 
figures between 0*53 and 0*46 would represent about ten times 
the normal proportion of carbonic acid in the open air. It was 
thought until lately that this gas acted as a poison, but " Paul 
Berty' and other physiologists, have shown that such is not 
actually the case. I have stated, in an earlier part of this 
address, that in the phenomenon of respiration, carbonic acid 
diffuses from the blood through the substance of the lungs 
into the air of the bronchial tubes. Air on the point of 
being expired contains about 4 per cent, of carbonic acid, 
that is, a nundred times more than when inhaled, and is there- 
fore very impure. Supposing the air breathed to hold 4 per 
cent, of carbonic acid, nearly as much carbonic acid would be 
absorbed by the blood as the blood would emit, consequently 
that gas |would rapidly increase in the blood and produce 
asphyxia, by checking the phenomena of oxidation. A positive 
morbid effect is produced long before such a proportion of 
the gas is reached. Dr. Angus Smith, after confining one or 
more persons in an air-tight chamber, and analysing its air, 
expresses himself thus : " . . . but leaving out all the 
details, the great broad fact remains, that carbonic acid and 
other emanations from the person diminish the circulation and 
hasten the respiration, so that the effect is perceptible in a very 
short time when the percentage of carbonic acid reaches 0*18 
per cent, or say, one-nfth of 1 per cent." 

When the carbonic acid of the air breathed in Dr. Smith's 
air-tight chamber attained 3 per cent., the pulse became so weak 
that it was difiicult to count the beats ; moreover, a very un- 
pleasant feeling was experienced. On one occasion, the carbonic 
acid in the air chamber increased to 3*9 per cent., and the 
Author remarks : ** My breathing rose up to 26 inspirations, 
and my pulse became so weak as to cause alarm." 

According to Paul Bert's experiments, small birds confined in 
a bell jar under the ordinary atmospheric pressure cannot keep 
alive when the air contains 14*6 parts of carbonic acid for 3*5 

farts of oxygen, or say, 4 times more carbonic acid than oxygen, 
n Angus Smith's experiments, a person subjected to an atmos- 
phere containing 3 per cent, of carbonic acid obtained from his 
own breath at tne expense of the oxygen of the air inspired, 
would be breathing air holding six times more oxygen than 
carbonic acid, while pure air would contain 525 tmies more 
oxygen than carbonic acid. 
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Professor de Ghaumont, the distingaished President of this 
Congress, in an interesting paper to the Royal Society, stated, as 
the conclosion of a large number of observations and experi- 
ments, that the proportion of carbonic acid in air canbe estimated, 
within certain limits, by the sense of smell. Thus, a room 
holding air, "fresh," or not sensibly different from the ex- 
ternal air, would contain an excess of 0*2 per 1,000 over the 
normal amoimt of carbonic acid in the atmosphere. A room 
rather close, or in which the organic matter begins to be 
appreciated by the senses, would contain 0*4 per 1,000 in excess 
of normal air. Air close, or where the organic matter feels 
decidedly disagreeable, would contain 0*6 per 1,000 in excess of 
common air. While air extremely close would hold 0*85 per 
1,000 in excess. The relative values of carbonic acid would be : 
to air fresh, 1 ; rather close, 2*13 ; close, 3*46 ; extremely close, 
4-66. 

Experiments having important sanitary bearings were made 
by Claude Bernard in 1857. He has observed that birds can live 
when accustomed by degrees to breathe air more and more 
unhealthy by admixture with carbonic acid, while other birds, 
in perfect health and taken from the open air, when subjected 
to this same bad air would die either at once or very rapidly. 
It follows that animals weakened by exposure to impure au* are 
less in want of air holding its full proportion of oxygen than 
healthy animals. The practical bearing of this experiment is 
very obvious, and it explains how people living in small, insufE- 
ciently ventilated dwellings, and having to keep their windows 
always closed against the cold air can apparently be doing well. 
This satisfactory condition is, however, a delusion and a snare, 
and the fact of the inmates of such houses withstanding impure 
air with apparent impunity must be owing to a weak state of 
health, that same air being unfit for persons of a strong and 
robust constitution. This also explains now people of advanced 
and sometimes of middle age require less fresnair forthe enjoy- 
ment of health than others in the full possession of youth and 
strength. 

I happened many vears ago to meet with an opportunity of 
observing on myself the ill effects of the inhalation of carbonic 
acid gas. This was at an establishment of mineral baths, 
contaming a large excess of carbonic acid gas. When the 
immersion lasts but a short time, say from ten minutes to a 
quarter of an hour, no ill effects are produced; indeed one 
is conscious of a rather pleasant titilation, as gas bubbles 
form and break on various parts of the body, l)ut should 
the bath be prolonged unpleasant symptoms may follow. I 
distinctly recollect that after an immersion of twenty or 
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twenty-five minutes, I got out and dressed, though with the 
greatest difficulty, feeling very giddy and hardly able to stand. 
It took me a long walk before I could be rid of the effects of 
the bath, which were clearly due to the carbonic acid inhaled 
while in the water. 



PART n. 

On the Influence of Altitude on the Chemical 

Phenomena of Respiration. 

From the circumstance that man is apparently destined to live 
in the plains and near to the sea level rather than on high moun- 
tains, any change of altitude will be more liable to bring him 
under the influence of diminished rather than increased atmos- 
pheric pressure. On ascending even but a few hundred feet, 
an exhilarating sensation of freshness of the air and of 
comfort in the act of breathing will generally be experienced ; 
this I noticed one day as I was walking up to Les Avants, from 
Montreux, near the Lake of Geneva. I was then trying to 
make out at what height the exhilarating effect of increasing 
altitude would first be e^)erienced, and found it to be about 
500 feet above the lake. Most people can live comfortably in 
the Alps up to 5,000 or 6,000 feet ; the temperature and degree 
of humidity of the atmosphere having apparently much to do 
with this kind of acclimatisation. On the rocky mountains of 
Colorado there are many towns 10,000 feet high, where from 
personal experience I can say that no inconvenience is felt 
from the lightness of the air, except, perhaps, at times when 
nmning or taking active muscular exercise in other ways. The 
air in that country is warm in summer in the daytime and very 
dry. On the other hand, the monks of the grand St. Bernard, 
who live in a damp and cold climate at an altitude of 8,115 
feet, suffer much on that account. Though all of them young 
men, and selected as to fitness to stand rough and cold weather, 
most of them after a year or two suffer from rheumatism and 
derangement of the stomach, and have in consequence to leave 
the spot. It is remarkable that very few become consumptive, 
though bronchitis is frequent among them. This information 
I hold from the monks personally. 

For the successful ascent of high mountains the principal 
condition is ^'training." Climbing has this advantage over 
balloon ascents that the rise is much more gradual and the 
functions of the body have time to accommodate themselves to 
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the change of pressure. A balloon not nnf requently makes a 
rapid start upwards, the change of pressure being so sudden 
that it may produce evil and even serious effects, where a 
gradual ascent would have been unattended with danger. The 
well-known ascent where Messrs. Sivel and Croce Spinelli lost 
their lives, probably proved so fatal on account of the great 
speed the balloon had acquired. 

The particulars of this unfortunate expedition are related in 
the ** Comptes rendus de I'acad^mie " for 1875, by M. 
Tissandier, the only survivor of the three aeronauts, and a 
short abstract of this personal narrative might not be unin- 
teresting on the present occasion : — 

** The atmosphere exhibited on the 15th of April a peculiar 
condition. At 4,100 metres (14,763 feet) we floated on the level 
of light cirrhus clouds, at 7,000 metres (22,966 feet,) the 
car was surrounded by cirrhus, with an atmosphere full of 
crystallised particles. At this altitude of 7,000 metres no 
alarming symptoms had been shown by any of us, but at 7,500 
metres (24,606 feet), Croce and Sivel were pale, and the latter, 
of a sanguine temperament, closed his eyes at times. At 7,000 
metres we breathed repeatedly air containing 70 per cent, of 
oxygen gas, and were refreshed by it. 

" At an altitude of nearly 7,500 metres (24,606 feet) we were 
motionless in the car, and certainly benumbed. Sivel then 
emptied three bags of ballast in order to reach and rise beyond 
the altitude of 8,000 metres (26,247 feet) which we had pro- 
posed to attain. 

" From my recollection, which is very clear, of the benumbed 
state in such an altitude, the mind and body become by degrees 
weakened, though unconsciously; the dangers of the voyage 
are no longer contemplated, there is a knowledge that the 
ascent is progressing, and this is attended with a pleasant 
feeling. I soon felt so weak that I could not even turn my head 
to look at my companions ; I wished to lay hold of the tube of the 
oxygen bag, but could not possibly lift up an arm. My mind 
is still however very clear ; I continue observing the index of 
the barometer and read 280, which is rapidlv exceeded. 1 wish 
to caU out * we have reached 8,000 metres, but my tongue is 
paralysed. Suddenly, at 1.30 p.m. I shut my eyes ana fall, losing 
all consciousness. At 28 minutes past 2 I awoke, the balloon 
was descending. I emptied a bag oi ballast to check the speed, 
and could write a few lines in my note book, recording a 
pressure of 315°*- (7059 metres), temperature — 8®. 

"A few minutes later Croce Spinelli, also recovering 
consciousness, seized my arm and called my attention to the fact 
that ballast must be turned out; he ejects it himself. The 
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balloon^ very hot and air-tight, rose once more into those high 
regions from whence it had just descended. The valve should 
have been opened, but none of us was strong enough to do so; 
I then lost consciousness a second time. 

At 3.30 I became able to observe the altitude which was 
6,000 metres (19,685 feet). Croce Spinelli and Sivel were 
laying dead in the car. The subsequent examination of the 
barometric tubes showed that the pressure had fallen to 264 
and 262 millimetres, which brings the maximum elevation to 
8,540 metres (28,019 feet), and 8,600 metres (28,215 feet)," 

Tissandier adds to the above narrative that he feels certain 
Croce Spinelli and Sivel would have survived had they, been 
able to breathe oxygen. 

Mr. Olaisher, in his memorable balloon ascent, lost conscious- 
ness at 29,000 feet, so that both parties appear to have attained 
the limits of respirable air. 

From the above it will be seen that the respiration of oxygen 
^gas when the air has become too light to keep up animation 
can, at all events for a time, maintain life. Chlorate of potash 
is a substance which, when heated, gives out oxygen, and is 
indeed used for the preparation of this gas ; it is, moreover, 
largely employed in medicine. When Mr. Edward Whymper 
left for his well-known exploration of the Anded, 1 had 
occasion to suggest to him the advisability of taking out some 
chlorate of potash, to be used in case of need agamst the ill 
effects of deficient oxygen at great altitudes. I had been told 
by Sir Douglas Forsyth that when crossing the mountains of 
Cashmir on his way to Cashgar, at a height of 19,000 feet, he 
had found much benefit from the ingestion of this substance, 
when affected by the lightness of the air, hence my suggestion 
to Mr. Whymper. This gentleman made use of the medicine 
on several occasions, and informed me subsequently he had 
derived milch relief from it. 

It is very difficult to assign the altitude man and animals can 
reach. Interesting observations by Mr. Paul Bert on the 
influence of low pressures on animals show that they can live 
under pressures of 210 to 230 millimetres (8*268 to 9*055 
inches), and that if instead of the pressure being reduced 
quickly, animals are gradually deprived of air, it is possible to 
extend the limits of fife to 170 or 180 millimetres (6*693 and 
7-087 inches). 

On the occasion in which Messrs. Sivel and Croce Spinelli 
lost their lives, the rate of ascent was very rapid, and con- 
sequently the aeronauts were under the worst possible conditions 
to stand such a great fall of pressure ; they lost their lives 
when the barometer had reached 10*394 inches, which cor- 
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responds to an altitude exceeding but slightly the limits 
established by Paul Bert from his experiments. High moun- 
tains are climbed under circumstances very different from 
those attending a balloon ascent. The immobility to which a 
person is subjected in the car of a balloon, added to the very 
low temperature of the air at great altitudes, are productive of 
a sensation of numbness and sleepiness, while the fall of 
pressure must add to the feeling of cold by diminishing the 
supply of oxygen for respiratory purposes. Moreover, the 
evaporation from the skin and lungs in the very dry air of the 
upper regions, must be attended with a corresponding production 
of cold, hence most circumstances unite to lower the temperature 
of the body, and consequently depress the circulation. On 
ascending high mountains the conditions are entirely altered. 
When about 10,000 feet high are reached the progress becomes 
in general much slower, and most climbers, unless strong and in 
excellent training, have to stop every few minutes to take breath. 
Mountain sickness often occurs at that altitude, and is in many 
cases an obstacle to any further progress. The main precaution 
to take in order to reach great heights is to move on slowly. 
It took many days for Mr. Whymper, and many long halts, to 
reach the summit of Chimborazo (20,517 feet). 

In the season 1855-56, on the occasion of the magnetic sur- 
vey of India, the brothers Robert and Adolph Schlagintweit. 
achieved a brilliant series of explorations and ascents. They 
remained ten days on the slopes of the great Gurhwal peak Ibi 
Gamin (25,500). Every bivouac (luring that time was about 
17,000 feet, the highest reaching to an altitude of 19,326. 
Finally they ascended to 22,239 feet, which for a long time 
remained the extreme height attained. 

In 1864 Mr. Johnson is reported to have climbed up to a 
ridge in the Ladak (Himalaya) which exceeded 22,300 feet, and 
in the following year he is said to have reached a height of 
23,728 feet. Mr. Graham, and a Swiss guide in 1884, first rose 
to an elevation of 20,000 feet in the Himalaya, then 22,700 feet 
close to the summit of the Dunaghiri, which he unfortunately 
could not attain, though within 500 feet, on account of mist and 
hail. The greatest achievement of Mr. Graham and his Swiss 
companions Kauffman and Boss, was their readiing, according to 
his statement, the summit of the Gabon at least 23,700 feet above 
the sea. 

While mountaineering in the Alps, it occurred to me that 
a careful investigation of the influence of light mountain air 
on the chemical phenomena of respiration might yield very 
interesting results. There was reliable information to be ob- 
tained in various published sources, on the general influence 

u 
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of altitude on breathing, the most extensive perhaps being 
that of Dr. Jourdanet, who resided for many years in Mexico ; 
but I could find no reliable work dealing with the actual 
chemical changes brought on by removal from a lower to a 
higher altitude. 

In the year 1875 I tried various contrivances of a portable 
description to collect a definite volume of air expired, and 
submit it to analysis by Pettenkof er*s process. Finally, a glass 
cylinder was adopted of a known volume, and an account of 
the process was published in the Journal of the Chemical 
Society for 1880. The cylinder is closed at both ends by 
glass plates, screwed down tightly, and a vacuum is obtained 
in it by means of a portable air pump. The air, after having 
been expired from the lungs into an indiarubber bag, is let 
into the vessel, and fills exactly the cylinder under the atmo- 
spheric pressure; thus a known volume of air from the lungs 
is collected to be submitted to analysis. I completed over 400 
analyses of this description, the air having been expired at alti- 
tudes varying from 1,000 to 13,685 feet m the Alps, and from 
the sea-side to 12,000 feet on the Island and Peak of Teneriffe. 
A last series of experiments, made in 1883, has not yet been 
published, but it confirms in every respect the results previously 
obtained. 

Before entering upon the account of my own work, I must 
acknowledge the investigation on the same subject of a Swiss 
gentleman, Mr. Mermod, who experimented on two stations in 
Switzerland, varying only from 1,100 to 3,202 feet ; his 
results were published in 1877 ; he found the carbonic acid 
expired within a given time to be greater at the higher than 
the lower station, and that the volume of air expired, also 
in a given time, at the higher station, reduced to freezing point 
and sea-side pressure, was less than at the lower station ; but he 
went no further. T shall have an opportunity of showing that 
these results, though correct as far as they go, do not admit 
of being generalised sufficiently to account for the real in- 
fluence of altitude on the chemical phenomena of respiration. 

In 1876 I ascended, with four porters carrying mv instru- 
ments, to the well-known St. Theodule Pass, at an altitude of 
10,899 feet, leading from Zermatt to Aosta, and remained there 
eight days, going up the Breithom (13,685 feet) on three 
different occasions during that time. The results from this 
first series of experiments were not altogether satisfactoiy, and 
had to be considered as an introduction to subsequent 
researches. 

In the summer of 1877 I experimented at the Hospice of the 
Grand St. Bernard (8,115 feet), at the Eiffel Hotel, Zermatt 
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(8,428 feet), again at the St. Thiodule Hut (10,899 feet), 
and at the summit of the Breithorn (13,685 feet). 

In 1878, wishing to be free from the influence of cold at 
increasing altitudes, I made a journey with all the cequisite 
instruments to the Island of Teneriflfe, and spent three weeks 
on the Peak. On that occasion I selected three stations : one at 
the seaside, one at an altitude of 7,090 feet — where I camped 
out eleven days — and one near the summit of the Peak at 
10,700 feet, where I remained ten days. The height of the 
Peak of Teneriffe above the sea is 12,200 feet. 

In 1880 I returned into the Alps accompanied by a young 
friend, a scientific man, and we both submitted to experi- 
ment. On that occasion leaving Geneva, w^here a preliminary 
series of experiments had been made, we proceeded first of all 
to Courmayeur, at the southern foot of Mont Blanc, which was 
our second station, and finally we spent three days on the summit 
of the Col du Giant (11,030 feet), sleeping in its lonely hut. 
On that occasion three porters carried up my instruments, one of 
the cases weighing rather over 80lbs. 

In 1883 I made a fresh series of experiments, being accom- 
panied by another young gentleman, an engineer, also perfectly 
reliable as to the part he took in the experiments. We carried 
on the work both at Geneva and on the Righi, the Bighi 
Staffel Hotel (5,230 feet), having selected this station in order 
to obtain the effects of altitude at the usual elevation of an 
Alpine sanitarium. As already stated, the results obtained 
confirmed those arrived at from the other experiments. Thus my 
investigations ranged over the period extending from the year 
1876 inclusively, to 1883, being made in the summertime, one 
season only excepted. 

The results I nave obtained may be divided into two series ; 
the first applies to altitudes in which a person can live in per- 
fect comfort, and therefore adapted to the maintenance of health ; 
the second series applies to elevations incompatible with the 
normal functions of the human body. As these altitudes vary 
considerablv according to individuals, it is difficult to define 
them. I snould say, however, roughly, that peo))le dwelling in 
the plains or near the sea level may live comfortably for months 
or ])erhaps years, at altitudes not exceeding 6,000 or 7,000 feet 
in the Alps. In countries where the weather is generally warm 
and dry in the daytimie, such as the Rocky mountiiiiis of America, 
or the mountains situated between the tropics, much greater alti- 
tudes may be inhabited by residents of the plains. Indeed 
there is no doubt but that, after a time, in certain climates, 
the body can accommodate itself to the influence of altitudes 
much above 10,000 feet. 
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The results from this long-continued investigation were as 
follows : — * 

1. Persons rising above the sea in the Alps, or in northern 
latitudes where cold may be considered as increasing with the 
altitude, expire as a rule a larger amount of carbonic acid as 
they ascend. 

2. In hot countries, near the tropics, such as the Peak of 
Tenerifife, where cold does not become greater on ascending, or 
at all events not appreciably to the senses, there is no increase of 
carbonic acid in relation to height above the sea, the amount of 
this gas I expired per minute naving been nearly exactly the 
same at every altitude. In the case of my companion, a Swiss 
guide, the maximum expired was at the lowest station, while at 
the two highest he expired as nearly as possible the same 
amount of this gas. The excess given out at the seaside in his 
case was probably due to an increased amount of food he took 
at the time. 

3. It follows, from the above results, that any increase of 
carbonic acid expired in the Alps must necessarily oe due to the 
fall of temperature of the atmosphere, and in no way to de- 
creased atmospheric pressure. 

4. At altitudes incompatible with the maintenance of the 
healthy functions of the Dody, whether this be due to cold or 
to the actual lightness of the air, or to want of training, the 
amount of carbonic acid expired within a given time is lessened. 
This was clearly the case with myself and my young friend 
during our stay of three days on the Col du G^ant, at an 
altitude of 11,030 feet 

5th. At increasing altitudes, whether this be in a cold or hot 
climate, or whether the altitude be incompatible or not with the 
healthy maintenance of all the functions, I have found it an 
invariable rule that less air reduced to seaside pressure and 
freezing point is expired for the same amount of carbonic acid ; 
or, in other words, the body required the inhalation of a smaller 
weight of air to produce the same weight of carbonic acid. I 
can offer only one of the two following explanations to this 
phenomena : — either as the air becomes lighter, the oxygen finds 
its way more readily through the substance of the lungs into the 
blood than under a heavier atmosphere ; or else an alteration 
takes place in the blood under a low atmospheric pressure, 
increasing in amount that constituent of the blood corpuscles 
which ' is known to take up the oxygen of the blood, or 
*' ha?moglobine." Such a change in the blood actually appears to 
take place after a time at relatively great altitudes, as Mr. Paul 

* Proceedii}gs of the Koyal Society, 1878, 187?, 
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Bert has discovered that the blood of animals sent from Mexico, 
or 7,470 feet above the sea, when shaken with oxygen gas pro- 
duces much more carbonic acid than that of animals of the 
same description but living in Paris, which he ascribes to an 
increase of ha;moglobine. It is impossible, however, to tell how 
long this constituent of the blood would take to increase from 
the influence of altitude ; generations might be required, or the 
change might occur in a comparatively short time. It seems 
hardly possible, however, that the composition of the blood 
corpuscles should thus alter in a single mountain excursion, 
ana the other alternative, that oxygen in mountain air finds its 
way into the blood more readily than oxygen in air nearer the 
seaside because of its lightness, apj)ears to me to account satis- 
factorily for the phenomenon. 

This result goes far to explain the salubrious effects of 
mountain air, it shows how persons debilitated by fevers, 
and indeed most diseases, recover their health in a very short 
time on a mountain station, and how invalids, with a portion of 
their lungs incapacitated to do its work, can obtain in mountain 
stations the amount of oxygen their body requires for the 
restoration and maintenance of health. It also explains how 
climbers can reach such altitudes as 21,000 or 22,000 feet, al- 
though they should have to breathe air extremely rarefied : this 
rarened air yielding its oxygen to the blood much more readily 
than air under a higher pressure. 



On " The Valley of the Soar;* by John D. Paul, F.G.S. 

If we wish to study any large tract of country from a sanitary 
point of view, we must abandon its division into parishes and 
counties, and look at it as a collection of river basins. The 
quantity and quality of the surface and underground waters in 
these basins, tne nature of the soil and of the beds beneath it, 
and the elevation of the surface above the sea, are all powerful 
influences for good or bad upon the health of the inhabitants. 
Your Committee have decided that this section might with 
advantage devote a few minutes to the study of the river valley 
in which we find ourselves to-day. 
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The river Soar,* from its junction with the Trent at Keg- 
worth, measures in length about 34 miles, and drains an area of 
about 550 square miles. It flows through the middle of the 
valley, and at Cossington receives its only important tributary, the 
Wreak. If we follow the course of the river from its junction with 
the Trent dowTi to Narborough, and then pass south to Lutter- 
worth, we shall find that on the west of this line the surface is 
composed of Keuper Marls, except where the rocks of Charn- 
wood Forest rise in a miniature mountain chain ; whilst to the 
east we have first a harrow strip of Rhoetics, and then the 
Lower Lias Clays reach to the margin of the valley. All the 
beds dip gently towards the south-east. A small coalfield lies 
beneath the Keuper, south of Chamwood, and extends down to 
Hinckley, but it has not at present been traced far over the 
boundary of the valley. The Lower Lias beds yield the ex- 
cellent Barrow Lime. Along the eastern edge of the valley 
ironstone is obtained in large quantities from the Marlstone and 
the Northampton Sand. The Syenites, which break through 
the flanks of the Forest rocks and crop out as far south as 
Sapcote, are largely worked for road metal. In the district are 
found the gypsum of the Upper Keuper Marl, and the brick 
clays of the drift, a vein of lead ore in the Waterstones, and 
some traces of tin in a brook on the Forest. 

The shape and extent of the valley have been determined : — 

First, by the hard boss of the volcanic rocks of Chamwood 
Forest, which lie to the west of the river at Loughborough. 
Though these rocks have been considerably lowered oy denuda- 
tion, still no watercourse has been able to cut its way through 
them. 

Secondly, by the ridge we have spoken of before as running 
along the northern boundary of the valley from Kegworth to 
Croxton Kerrial, with its backbone of hard Marlstone rock, 
which has resisted the denuding agents that have excavated 
the valley of the Trent on one side, and on the other the valley 
of the Wreak in the softer clays of the Lower Lias. The 

* For the derivation of the word Soar, see Fergusflon's '* River Karnes of 
Europe," p. 64 : — " There can hardly be a doubt that the words sar, sor, sur, so 
widely spread in the names of rivers, are to be traced to the Sanscrit sar, 
scri, to move, to go ; sru, to flow ; whence saras, water ; sarit, srota, river. 
The Permic and two kindred dialects of the Finnic class have the simple 
form of sor or sur, a river. France, the Serre joins the Oise. Germany, the 
Sarre, also the Sure and the Sur. Switzerland, Sare and the Sur. Norway, 
the Sura. Russia, the Sura joins the Volga, the Svir falls into the Lake 
Ladoga. Portugal, the Sora joins the Tagus." The origin of the name 
Wreak is more difficult to trace. The Basque word erreca, a brook, may be 
connectodwith a root which has been well-nigh lost, but from which the 
Irish earc, water, has descended, and of which the Wreak may be another 
representative. 
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descent of the spur of Marlstone Rock iu this ridge to the level 
of the Lower Lias Clay, is caused by a fault which we can 
trace for 12 miles along its edge, and this has been one of the 
main causes that have given to the Soar Valley its present shape. 
Any one who will examine the map (p. 264) will, 1 think, admit 
the great probability that this ridge at one time extended across, 
by way of Six Hills, Prestwold, and Loughborough, to the 
Forest. If it did so, one of the first steps towards the forma- 
tion of the Soar Valley must have been the commencement of 
a watercourse draining northwards at the foot of the Forest 
hills. Where we have an elevated rocky district draining 
towards a more easily denuded country, we usually find a river 
running near the line of contact of the harder and softer beds, 
just as we have the Severn flowing at the foot of the Malverns. 

Third. Continuing our circuit round the margin of the 
valley from Croxton Kerrial to Billesdon, we follow the water- 
parting running along the edge of the escarpment formed by 
the Marlstone and the Northampton Sand which overlie the 
thick and easily denuded clays of the Lower Lias. The same 
escarpment forms the eastern side of the valley of the Severn, 
and near Cheltenham attains a height of 1^100 feet. It may 
be traced, varying in importance with the number and thickness 
of the beds which compose it, across the kingdom from Bristol 
to the mouth of the Humber. As we stand on its summit by 
Billesdon, Burrow, or Cold Overton, at a height of about 
700 feet, and look across to the Forest, we see the valley of 
the Soar as an outstretched plain lying several hundred feet 
beneath us. 

We ought not to leave this corner of the valley without 
noting the very striking breach which occurs in this escarpment 
at Oakham. It presents an unbroken elevation till we come to 
Burley Hill which is somewhat over 500 feet high, when for 
two miles in width an immense gap has been cut through it. If 
we pass through this gap towards Stamford, we find ourselves 
in a deep, wide river valley, which must have required the 
scour of a considerable stream to hollow it out. Now at Oak- 
ham there is no river, and between Langham and Burley there 
is not even a brook, and if we wish to account for the immense 
amount of work which has obviously been performed, we must 
suggest some conditions very different to those prevailing at 
the present time. So far from this requirement placing any 
difficulty in our path, the explanation we are obliged to 
suggest 18 really a very striking confirmation of the history of 
the formation of the valley which we have been endeavouring 
to make out. We have spoken of the gradual excavation of 
the soft, easily denuded Lias Clays, and the consequent ex- 
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tension of the. valley of the Soar eastward up the area at 
present drained by its tributary, the Wreak. When that 
process of eastward extension commenced, what is now the 
valley of the Wreak must have been filled up with a mass 
of Lias Clay, Marlstone, and Oolite, several hundred feet thick, 
the surface of w hich sloped towards the east. Down this slope, 
past Oakham, flowed the surface water on its way to the sea, 
cutting the channel of the river Wash between Oakham and 
Stamford. Every addition to the water of the Soar which 
reaches it by the Wreak, is just so much robbed from the 
Wash ; and this valley, which is to-day tributary to the Soar, 
was at one time the gathering ground of the head-waters of a 
stream which cut the gap at Oakham through the Oolite and 
Upper Lias Clay down to the Marlstone Rock. 

W hen we leave the floor of the valley and ascend the escarp- 
ment we have before referred to as forming the margin of 
the valley on the east, as for instance at Burley Hill, we pass 
from the Lower Lias Clays, which are here covered with thick 
patches of drift, the remains of what was at one time probably 
a continuous sheet banked up against this rim of the basin, 
and as we mount the hill we come in succession upon the Middle 
Lias Clays, the Marlstone Rock bed, the Upper Lias Clay, and 
last of all we have the capping of Northampton Sand or Iron- 
stone. An advance of a few hundred yards further along this 
high tableland, brings us upon the Lincolnshire Oolite, which 
covers the country for some miles to the east. South-west of 
Oakham this plateau has been subjected to a more active 
denudation than between Oakham and Croxton Kerrial, and the 
Lincolnshire Oolite and Northampton Sand have been removed 
from about thirty square miles of high country lying between 
Oakham and Tilton-on-the-Hill. 

Passing along the escarpment, at Billesdon we meet with a 
fault which repeats the condition of that we have already re- 
ferred to as running by Scalford and Waltham, In the same 
way it brings down the Marlstone to the level of the Lower 
Lias Clay, and permits the excavation of a valley on its 
southern side, which in this case is tributary to the Welland, 
whilst at the same time it forbids the extension of the Soar 
valley lying to the north, tlust before the water parting quits 
the top of the escarpment, the springs from the Marlstone give 
rise to the Billesdon brook, one of the secondary tributaries of 
the Soar. As the water parting sweeps round the southern 
edge of the valley past Lutterworth, Hinckley, and so on to 
Newbold Verdon, it descends 200 or 300 feet, and passes over 
a country, first of Lias Clay and then of Keuper Marl, which is 
encumbered with masses of drift, sand and gravel, which may 
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indicate the beach of a glacial sea. The roll of high land which 
separates the drainage areas of the Anker, the Sence, and the 
Mease, tributaries of the Trent valley to the west, from the 
valley of the Soar, has doubtless been presei-ved by the protection 
afforded by the Forest Hills against aenuding agencies descend- 
ing from the north. 

From these beds of sand and gravel issue the springs which 
give rise to the minor brooks which come together in about the 
centre of the valley near Narborough. One of these, called the 
Soar brooky is entitled to some attention, as it is the source of 
the river. About two miles south of Hinckley, on the road to 
Wolvey, at a height of 360 feet above the sea, there is a large 
patch of eastern drift sand and gravel lying in a pan of reten- 
tive clay. It is just outside the county boundary, and formed, 
years ago, part of the common fields of Burton Hastings, in 
Warwickshire. Between three mounds, covered with' gorse and 
trees, which may have been ancient burial places, runs a 
ditch only a few inches wide, but so well supplied with water 
from the bed of sand that it is overgrown with reeds, which 
before the enclosure no doubt spread over several acres, and 
formed a home for snipe and waterfowl. This ditch is the 
source of the Soar. During its course of ten miles and a 
half, down to Narborough, it falls at the high rate of 15 feet 
in every mile; whilst from Narborough to the Trent the gra- 
dient is 5 feet to the mile. It is only the comparatively small 
quantity of water which descends by these brooks in the upper 
reaches of the Soar that deprives them of considerable denuding 
power, and so prevents the rapid extension of the valley to the 
south. 

There is a fourth physical feature without which the Soar 
Valley could never have existed in its present form, and that is 
the very marked depression which crosses the centre of Eng- 
land, between the southern end of the Pennine Chain and the 
high ground lying to the north of Chamwood Forest. By this 
depression the Trent, after draining a large part of the counties 
of Stafford, Warwick, and Derby, finds its way across the 
centre of the kingdom : at its junction with the Soar at Keg- 
worth it is only 90 feet above the level of the sea. 

Turning our attention now to the interior of the valley, we 
cannot fail to be struck by the nearly uniform height of the 
hills on either side of the river ; and if we imagine a line reach- 
ing from one edge of the basin to the other, touching the tops 
of the hills, we should find it raised about 300 feet above the 
level of the sea, over the river Soar, and rising one or two 
hundred feet higher as it approached the watershed on each 
side of the valley. The height and slope of this line give us an 
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indication of the position and the inclination of the floor of the 
glacial sea, beneath which the valley was submerged. The 
patches of drift, sometimes 100 feet thick, to which we have 
so frequently referred, are the remains of the materials which 
made up this ancient sea bottom. Through this floor of tough 
glacial clay the water courses, and the river valley have been 
excavated by the action of rain and weather. We have abun- 
dant evidence that after the main features of the valley had 
been sculptured into very much their present form, that it again 
descended beneath the waves of a glacial sea, though apparently 
for a shorter period. Along the eastern side of the valley the 
junction of the Marlstone Sand and the Northampton Sand 
with the impervious Lias Clays is marked by a line of springs 
which has determined the sites of most of the villages on that 
side. The Lias Clays are almost destitute of underground 
water, and the villages dotted on their surface derive their 
supply from patches of the drift. The same may be said of many 
of the towns and villages on the Trias. As an instance I may refer 
to Hinckley, where all the wells are sunk in the drift gravel. 

An examination of the basin of the Soar shows that there are 
several areas from which the 150,000 people collected round 
Leicester in the centre of the valley may draw any further water 
supply they may require. The Thornton, the Swirthland brooks, 
and the Blackbrook, which have been already appropriated, are 
unquestionably the best collecting grounds in tne valley, but 
there are others, such as the Twyford and Billesdon brooks, 
which might be dra^vn upon for additional supplies. Unfortu- 
nately the underground waters, such as those from the Water- 
stones, give little promise of a supply suitable for domestic 
consumption. 

There is always an abundant supply of brilliant water ready 
to burst from beneath the gypsum beds in the Upper Keuper 
Marls, and this source has oeen drawn upon in many cases in 
Leicester by the owners of steam engines for condensing 
purposes. The water, which is reached at about .30 yards, 
contains about 100 grains of sulphate of lime and 20 grains of 
sulphate of magnesia to each gallon. This supply is worthy of 
more attention than it has hitherto received. In the Waterstones 
still lower down in the Keuper, is stored up a large supply. 
At Hinckley the local authorities bored down 750 feet through 
the gypsum beds and the salif erous marls to the Waterstones, 
with the result that they obtained an ample supply of water, 
which contained 650 grains of solids to the gallon, consisting of 
340 grains of sodium sulphate, 163 of calcium sulphate, and 
101 of sodium chloride, with 31 of carbonate, and llj of 
sulphate of magnesia. 
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Tumine our attention now to the river itself, I find that the 
water is ot a better quality than one might expect. Dr. Em- 
merson, the County Analyst, has kindly furnished me with 
some particulars of a sample recently taken, after a period of 
comparatively dry weather, from below the Bow Bridge. It 
contains 49*5 grains of solids te the gallon, chiefly carbonate of 
lime, with some sulphates, whilst the amount of free and 
albuminoid ammonia only amounts to one-hundredth part of a 
grain. The hardness is 8^ degrees. 

The river has excavated for itself a wide valley in the Upper 
Keuper Marls, and beneath the meadows on either side of the 
present channel we have a regular series of deposits. Lying 
in a pan of hard Keuper Man we have first a varying tnick- 
ness of rolled gravel, doubtless the remains of the mass which 
has been removed in the formation of the valley, the marl and 
sand having been washed away by running water, and the 
stenes left oehind in the bed of the stream. On the top of 
this gravel we find several feet of clay, brought down into the 
valley by freshets from the Keuper and Lias Clays on either 
side. Upon this grew the trees whose stumps are still embedded 
in it, and also the water plants and mosses which formed a 
thick bed of peat. The peat is buried beneath layers of clay 
which gradually rose above the water and formed the surface 
of the meadows. In the gravel we find abundant remains of 
the Manmioth and those Arctic animals usually associated with 
it, but we have as yet found very few traces of pre-historic 
man. When he first reached the banks of the Soar, ne no doubt 
found its basin covered, as it was for centuries afterwards, 
with thick woods. The great changes which have been pro- 
duced in its appearance since that time have been the result of 
clearing, drainage, cultivation, and the settlement of a dense 
population. 



Dr. W. Mabcet, M.D., P.E.S. (London), considered Mr. Paul had 
contributed an important page to the geological history of the country, 
and suggested that the damp clay soil of Leicester might have some- 
thing to do with the prevalence of infantile diarrhoea and consumption. 
He congratulated the inhabitants of the town on possessing a supply 
of good water. 

Mr. F. T. MoTT (Leicester) disagreed from Mr. Paul as to the 
probable original height of the Cherwood range. Surely it must in 
PaliBozoic times have been very much more than double its present 
height to account for the geological phenomena of the district. 
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Mr. G-. J. Stmons, F.B.S. (London), pointed out that Leicestershire 
was within measurable distance of the dry est part of England. He 
welcomed the paper because it dealt with the river basin. When the 
natural divisions of a country were considered as indicated bj the 
river basins, questions of river pollution would be more easily settled. 
The multitude of different divisions in this country would be in- 
credible if not true. There were political, legal, ecclesiastical, regis- 
tration, county, parish, hundreds, poor law, sanitary, urban, rural, 
water supply, gas supply, and, in fact, almost innumerable divisions, 
interlaced and overlapping, and more compli<^ted than any Chinese 
puzzle. The sooner common sense prevailed, and river basins were 
adopted, the better. 



On ^^A recent Legal Decision ^ of importance in connection with 
Water Supply from WelU^ by W. Whitaker, B.A., 
F.G.S., As8ocInst.C.E., Assoc. Mem. Soc Med. Officers 
of Health. 

Nearly 40 years ago two deep wells (with borings) were made 
at Brentford, which, passing through Gravel, London Clay, and 
the Lower London Tertianes, reached the Chalk at a depth of 
about 315 feet, and were carried some way into it. 

One of these wells is at the Brewery on the southern side of 
the High Street, now known as the Royal Brewery, and it 
continued in use till its water became unfit for brewing-pur- 
poses, from the cause noted below. The other is 99 yards off, 
north-eastward, at some printing-works at the back of the 
houses on the other side of the street. This one was made for 
a Distillery which has long ceased to exist ; the well too has 
been abandoned, at least for its original purpose of water- 
supply. 

Unfortunately, however, some years ago (between 1874 and 
1882) the Distillery well, as we may call it, was turned to a 
baser use, being made into a cess-pit, by turning it into the 
drainage of the privy belonging to the printing-works. This 
misuse has ceased for some three years ; but not before a con- 
siderable deposit had been formea in the well. 

The water of the Brewery well, once of good quality, having 
been found to have become gradually contaminated, the owner, 
Mr. M. Ballard, sought to discover the cause, and, the misuse 
of the Distillery well having come to his ears, he was led to 
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attribute to that the falling off in quality of his own well-water, 
the use of which was at once discontinued. 

This led to his bringing an action against the owner of the 
Distillery well, Mr. Tomlinson, for heavy damages, and, al- 
though the misuse of that well was then stopped, of course 
its effects on the water of the Brewery well did not cease, and 
were not likely to for some time. Having, in the course of the 
proceedings, been consulted on the Plaintiff's behalf, I may be 
allowed to call public attention to the importance of the ques- 
tion at issue. 

That the two wells get their water from one common source, 
the Chalk (and perhaps, to some extent, from the overlying 
sands), is incontestable. When no pumping goes on at either, 
the water level is the same at both, about 27ft, down in the 
Brewery well and 37ft. in the other, the site of which is some 
lOft higher. 

Practical evidence, however, of the communication between 
the two was given by the Brewery well being pumped for 48 
consecutive hours, whereby its water-level was lowered 78ft. 
9in., and that of the Distillery well 14ft. In order, moreover, 
to make assurance doubly sure the lithium-test was applied at 
the suggestion of Dr. Frankland, and some of the lithium- 
chloride put into the Distillery well was found to have been 
drawn to the Brewery well 48 hours afterwards. 

The question, therefore, of communication between the two 
wells could not be disputed; it was clearly a fact, and the 
Defendant's case was based on purely legal points, which 
amounted practically to the statement that any man could do 
as he liked with his own well, a contention which was successful 
at the trial before Mr. Justice Pearson, in February, 1884. 

The judge ruled that, as it had been decided in the well- 
known case of Chasemore v, Bichards, that no one had a right 
to underground water so far as quantity is concerned, or in other 
words that neither Plaintiff nor Defendant could be restrained 
from pumping each other's wells dry, or from carrying out works 
that might take away each other's supply, so also there was no 
right in quality ; but that the Plaintiff, whilst having a perfect 
right to pump as much water as he liked, so as to draw away 
water from the Defendant's well, must take that water subject 
to everything that has occurred to it. If he did not pump up 
the water from his own well he would not get the bad water 
from the neighbourhood of the Defendant's well. I must own 
that to my unlegal mind the idea of having a well without 
pumping water from it was somewhat amusing, and I was 
inclined to infer that if it had been a case of an overflowing 
well, from which the water was delivered by the natural force 
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of gravity, instead of by the artificial force of a pumpi the 
decision might have been different, though why I do not see. 

In his decision the judge seems to have been somewhat in- 
fluenced by the possibility that, if the law were otherwise, 
actions might ensue for like pollutions at great distances, 
instead of the trifle of 100 yards as in this case, and, in his 
judgment, he imagines a series of litigants spreading the 
grounds for such an action over a distance of 60 miles. Though 
to a lawyer this may seem an inconvenient prospect, I think 
that sanitarians may be inclined to look on it with no disfavour. 

The result of such a judgment amounts of course to saying 
that no underground water-supply is safe from contamination^ 
even if wilfully brought about. Should your neighbour have a 
well with a good supply, and you wish to spite him, or to spoil 
his business, all that is needful would be to put down a bore to 
the source of supply, and to pour some poison down it 1 This 
matter, I believe, was noticed by one of the Plaintiff's counsel. 
Perhaps, however, in such a case, or in one where sewage con- 
taining typhoid or choleraic evacuations was knowingly poured 
into a well, so as to foul a neighbouring one, the offender 
might be convicted of manslaughter, in a criminal case, though 
( under Mr. Justice Pearson's judgment) he would get the best 
of a merely civil action I This would certainly be a somewhat 
anomalous state of things, even as regards English law I 

So many towns, institutions, and manufactories now get 
their water-supply by wells in the Chalk, and in other great 
water-bearing beds, that the result of such a judgment passing 
unchallenged would have been most serious. It would possibly 
indeed have "been a great check to enterprise in that direction, 
as water thus got, perhaps at great expense, might at any time 
be made worse than that got from streams which are more or 
less contaminated. 

The Plaintiff, however, was advised to take the case to the 
Court of Appeal, and all folk interested in the getting of pure 
water should thank the Master of the Rolls, and the Lords 
Justices Cotton and Lindley, for unanimously overruling the 
judgment of the court below, as thev did in February, 1885. 

The Master of the Rolls holds that " although nobody has 
any property in the common reservoir or source [of underground 
water], yet everybody has a right to appropriate it in its natural 
state, and no one of those who have a right to appropriate it 
has a right to contaminate that natural source so as to prevent 
his neighbour from having the full value of his right of appro- 
priation ; " and he goes on to say, in answer to an objection that 
the water is got by artificial means (pumping), that " however 
he [the Plaintiff] may appropriate the wat^r from the common 
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source, he has a right to have that common source uucontami- 
nated by any act of any other person." With regard too, to 
the question of distance, his judgment is equally satisfactory ; 
for he says that ** the question does not depend upon the parties 
being what is called contiguous neighbours. If it can be shown 
in fact that the Defendant has . . . fouled .... the 
common source, it signifies not how far the Plaintiff is from him." 

Lord Justice Cotton draws attention to the fact that the 
Defendant was not using the water from his well, but only 
putting filth down the well, which does not amount to using a 
natural right, and by so doing, he " interferes with the exercise 
by the Plaintiff of a natural right incident to the ownership of 
his own land." 

Lord Justice Lindley remarks that the case " really involves 
the question whether a person who has a well on his own land 
is at liberty to poison the water which supplies that well and a 
large district round about it. The defendant says he has such 
a right. It is a startling proposition to say the least of it." 
He adds that *' the right to foul water is not the same as the right 
to get it. . . . Prima fade no man has a right to use his own 
land in such a way as to be a nuisance to his neighbour. . . . 
If a man chooses to poison his own well, he must take care not 
to poison waters which other persons have a right to use as 
much as himself. . . . The right of a man to get water from 
his well is to get the water as nature supplies it." 

As a geologist, much interested in the question of water- 
supply from underground sources, it was with a feeling of great 
relief that I heard of the view of this case taken by the Court 
of Appeal, and I read the full report of the judgments (from 
which the above quotations have been made) with much plea- 
sure. I am inclined to think, indeed, that Mr. Justice Pearson, 
albeit he seems to hold strongly to the opinion that this is a 
free country, may feel relieved rather than grieved at the re- 
versal of his decision. Had it been upheld, there would clearly 
have been great need of a little law-making. 

Althougn all sanitarians must be glad at the final decision in 
this case, — for it will not be carried to the House of Lords, — 
yet it seems unfortunate that the privilege of bringing up so 
important a matter for settlement should have fallen to indi- 
viauals instead of to corporations or to companies, on whom the 
expense would have more fairly fallen. It may be but a poor 
consolation to both Plaintiff and Defendant, that their names 
will become famous, like those of Chasemore and Richards, from 
the case of Ballard v. Tomlinson being one that is likely to be 

S noted for many years, as giving a most important decision in 
le law of water-supply from wells. 
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Whilst it was decided, in the earlier case, that every owner 
has the right to draw underground water to an unlimited extent, 
the decision now noticed is to the effect that no owner has the 
right to pollute a source of water-supply common to his own and 
other wells. Whatever may be the fate of the former decision, 
it is to be hoped that the latter one will never be altered. 



W. Maecet, M.D., F.R.S. (London), thought there was but little 
to discuss in this paper. The whole question was whether or not a 
nuisance had been committed. If a nuisance had been committed, 
the offender was amenable to the law ; and he held that just as con- 
tamination of water by a neighbour above ground would be ruled as 
a nuisance, such contamination below ground should be considered in 
the same light. 

Prof. F. S. B. P. DB Chaumont, M.D., r.B.S. (Southampton), 
said it would be interesting to hear from the Town Clerk whether, 
in his opinion, this decision would enable any person to bring an action 
against his neighbour for having a porous cssspool which fouls the 
earth and probably the water. 

Captain Douglas Galton, R.B., C.B., F.R.S. (London), observed 
that at Gravesend the people had long been in the habit of making 
excavations in the chalk for cesspits. The advantage of the system 
was said to be that they never needed cleaning out ; but after this 
had been going on for fifty years, it was now discovered that injury 
was being done to the water supply. 



On^^Hyaimic Analysisy' by Charles E. Cassal, F.I.C.Exam., 
F.O.S., Public Analyst for Kensington, Senior Demon- 
strator, Department of Hygiene, University College. 

The relation of the public analyst to the public health is as 
yet but imperfectly understood. People have a vague kind of 
idea that there are such persons as public analysts in existence, 
and that the magnitude of the fees to be paid to them for 
" analysing " is out of all proportion to the value of their work, 
considering the extreme ease with which they ought to be able 
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to tell at a glance the exact composition of any and everything 
that may be submitted to them. And it is not the genem 
public only, for numbers even of those who have had some sort 
of scientific teaching are very much at sea as to what the public 
analyst can and ought to do ; while there are others who, because 
at one time they have had a three months' more or less imper- 
fect course of teacing in some laboratory, or in a chemist's shop, 
consider themselves amply qualified to pronounce upon the 
purity of water or milk, and to give decisive certificates in other 
equally important matters. Of this, indeed, there are very 
numerous instances, especially in regard to water, milk, and to 
the detection of arsenic in wall papers. Waters are sent to the 
local chemist— even in London — ^a man generally possessed of 
the most hazy ideas of analytical chemistry in general, and no 
ideas whatever on water analysis in particular ; or, again, they 
may be sent to the doctor. In some cases the chemist and the 
doctor know enough to send the samples on to an analyst of re- 
pute, with some pretension to the title of chemist ; in some rare 
instances they know enough by practice and experience to make 
a fairly satisfactory analysis, and to give a proper report them- 
selves ; in others they proceed to " examine " the water, and 
five a report, when they are totally unqualified in every way to 
o so. I know of instances in which a water, having been thus 
examined, a report has been received as follows :— *' This water 
is one of second-rate quality;" and again, **This water may 
produce typhoid fever — fee, two guineas. The number of 
instances in which waters are passed as fit for use on utterly 
insufficient evidence is very great, and has served largely to bring 
discredit upon water analysis and water analysts, who in this 
respect suffer to a great extent for the sins of those who are 
utterly unfit to deal with the subject. Again, with regard to 
milk : the lactometer, a most misleading instrument, is used by 
milkmen to demonstrate the undoctorea condition of their com- 
modity, and is believed in by the public. It is used by the wary 
householder when he imagines that there is a suspicious blueness 
or want of richness about his milk — an apparent want of rich- 
ness which not unf requently occurs when tne milkman has not 
put enough annatto into the sample to give it a slight yellowish 
tint, and it is used by the amateur analyst as the experiment 
on which to base his report. With regard to the testing of 
wall papers and other materials for arsenic, mistakes are ex- 
tremely common when the work is undertaken by the unqualified, 
some care and judgment being required, and especially great 
purity of chemicals : papers perfectly free from arsenic being 
reported as *' highly arsenical," and arsenical papers being 
franked as perfectly safe. 

8 
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The fact is, that the delicate processes of analytical chemistiT 
should never be undertaken by those who have not had a full 
and thorough training, and who cannot show that this has been 
the case, xhe title "PubKc Analyst" is very properly re- 
stricted by law to those only who nold a public appointment 
under the Act, although it is unjustifiably used oy others. 
Analyses should no more be undertaken by the partially trained 
than cases of disease should be treated by quacks. I have no 
sympathy whatever with those excellent people who are so 
anxious that the public at large should test their water, milk, 
bread, butter, coffee, wine, wall papers, and all the rest for 
themselves^ for while positive results may be valuable, negative 
ones — ^which are the more frequent — simply produce a most 
dangerous state of false security. 

Under the provisions of the Sale of Food and Drugs Act, 1875, 
the public analyst, in his official capacity, is concerned merely 
with the examination of food and drugs, water analysis and poison 
cases not being included. On the continent somewhat oetter 
provision is made in this respect. For instance, soaps of im- 
proper composition, papers, and other articles containing poison- 
ous colouring matters, and patent medicines, are lis^le to 
seizure and to condemnation, and their vendors to pimishment. 

Hygienic Analysis comprises the examination by chemical, 
microscopical, and other means, of all articles which may have 
some di^ct or indirect bearing on health. The analysis of 
water and sewage, of air, of food, of constructive and aecora- 
tive materials, of clothing materials, of various soils, and the 
examination of filters and the so-called — falsely so-called — 
*' disinfectants," forms the principal part of such work, and 
there can, I think, be no ooubt that legislation is urgently 
required to place as many articles as possible under the same 
conditions as those obtaining in regard to food and drugs ; that 
is, that they shall be made liable to seizure and to examination 
by the public analyst ; and I should like, by the way, to state 
my conviction that no sanitary inspection of a house or place 
can be considered satisfactory or complete without an analytical 
examination of the water supply, of wall papers, of paints, and 
so on. 

It is well known that since the passing of the Public Health 
Act, and the Sale of Food and Drugs Act, the adulteration of 
food has largely decreased, in spite of all the legal quibbles 
which have been used to enable aefendants to evaoe the law — 
in spite of the fact that the use made of the Act has been 
so restricted through the wilful apathy of so many interested 
local authorities — and in spite of the absurdly inadequate pun- 
ishments inflicted for proved offences. Adulteration has de- 
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creased, but it is still enormously extensive, and the adulterators 
are becoming more scientific every day. The condition of things 
in a town where the authorities make the Act a dead letter, 
would, if revealed, be highly interesting to the inhabitants, 
at any rate to those inhabitants who were sufficiently intelligent. 
The smallness of the fines which are as a rule inflicted is a 
direct incentive to adulteration. Where is the use of fining a 
man who has sold milk adulterated with 20 or 30 per cent, of 
water such sums as 10s. or£l t But this will no doubt continue 
to be the case until people generally, and, ultimately magis- 
trates, succeed in comprehending that such a thing as milk 
adulteration is not merely a mild fraud, but is a direct attack 
upon the health, and, in the case of young children, even the 
lives of the community. 

As regards the hygienic analysis of air, the knowledge of the 
normal condition of the air of a town, a large institution, or a 
factory, is evidently a matter of great importance, and the 
hygienic analysis of air, when properly carried out, is quite 
capable of coping with the problem. But it is a decidedly deli- 
cate matter, and requires time and trouble to obtain definite 
and valuable results. The various easy tests proposed, such as 
the household test for excess of carbonic acid devised by Dr. 
Angus Smith, and the graduation of the stuffiness of a place 
by an educated nose, have not in reality a very extended use, 
nor are they capable of invariably yielding certain and satis- 
factory results, although in exceptional cases they are no doubt 
valuable. The analysis of air for sanitary purposes is only 
really valuable when it is carried out by specially skilled hands, 
and with proper and complete apparatus, the chief points in the 
analysis, the determination of the exact quantity of carbonic 
acid present, the increase of this gas being proportional to the 
degree of foul organic pollution, and forming the easiest and 
most certain measure of the latter in the present state of our 
knowledge ; and the microscopic examination of the sediment 
obtained by passing a large quantity of the air through an ap- 
paratus, whereby the suspended matters are caught in a drop of 
glycerine on a glass slide, or by some such means, are processes 
which require great care and numerous precautions. 

Water analysis for sanitary purposes is a subject upon which 
there exists a most extraordinary amount of misconception. 
There are a great number of fallacies current upon it, not merely 
in the public niind, but even among those who are profession- 
ally engaged in the making of analyses. It is one of the 
sanitarian s most valuable weapons when it is properly carried 
out| but it is a source of danger when this is not aone. Many 
people are foolish enough to think that when a water has been 
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*^ analysed " it has thereby received a kind of insurance against 
subsequent pollution, and there are others who imagine that 
sanitary scientists are all wrong about water, that the drinking 
of sewage is rather beneficial than otherwise, and that therefore 
the sanitary analysis of water, like many other sanitary things, 
is de trap. I am acquainted with a country general practitioner 
of the old school, who was the happy proprietor of a well, the 
water of which was grossly polluted by a cesspool placed^ as is 
usually the case, close to the well. That water contained as 
much as 20 grains of chlorine in the gallon, derived almost 
entirely from sewage pollution. He was in the habit of 
making up the mixtures for his patients with this water, and 
used to say that they thrived on it well. What can you expect 
from the public when such notions exist among pi'ofessional 
ment 

It has been of late very frequently remarked by some profes- 
sional journals that water analysis, as at present practised, is '* no 
use " when the question of infection is under consideration. No 
greater fallacy exists. Water analyses, when they are complete, 
are perfectly capable of dealing with all probable cases. Partial 
analyses are worse than useless ; and people who work by rule 
of thumb, and those who form their opinions upon the deter- 
mination of any single constituent of a water — as many still 
unfortunately do — are those who bring discredit upon water 
analysis, and make such statements as those above quoted 
possible. 

It is chiefly on the authority of a report of some experiments 
carried out under the auspices of the Local Government Board, 
and published in the 11th annual report of the medical officer, 
that such statements are made by those who are evidently 
incapable of understanding the experiments in question, and 
especially the tremendous fallacies which underlie them, and 
the utterly erroneous conclusions drawn from them. It must cer- 
tainly be admitted that cases might occur where infective matter 
was present in a water to such a small extent as to be beyond 
the reach of any analytical process ; but I altogether deny that 
there are any proved cases of the kind on record, and I contend 
that no case whatever can be cited where a water having, on 
undoubted evidence, produced disease has on a subsequent 
tliorough analysis been reported as pure. There is a criticism 
on the report above referred to in last year's transactions of 
the Medical Officers of Health Society, by my friend Dr. White- 
legge, the Medical Officer of Health for Nottingham, and 
myself, and we shall be glad to find these criticisms combated 
by those who uphold the opposite view. This has not yet been 
done. 
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In connection with milk analysis, I should like to point out 
the desirability of the making of full analyses by competent 
persons. No analysis can be considered satisfactory unless 
quantitative determinations of the total solid matter, the fat, 
the ash, and also a microscopic examination have been made. 
I have just recently seen in a well-known and most valuable 
journal a short paragraph on milk adulteration, which com- 
mences by saying that " to distinguish between the water of 
the milk and that added to it by the milkman is a problem 
hitherto unsolved;" the paragraph then goes on to give an 
account of a test proposed by a Mr. Uffelmann, which is based 
on a reaction for nitrates, which will be successful with '* two 
drops of ordinary drinking water. " This gentleman considers that 
if he obtains his reaction it is a proof ot adulteration ( ! ) ; and, 
to quote again, " that we here have a positive evidence," because 
nitrates, according to him, are present in some proportion in 
nearly all waters. I mention this paragraph, bristling as it 
does with the most palpable absurdities, as a further instance 
of the ignorance that prevails, and the nonsense that is pub- 
lished on hygienic analysis, in quarters whence one might expect 
better things. 

If the time at my disposal, or the scope of this paper per- 
mitted, it would be easy to point out still more fully bow direct 
is the bearing of properly conducted analytical wotk on the 
public health. In a recent case where I certified a sample of 
mustard to be adulterated with 25 per cent, of flour and some 
turmeric, an inquiry was made as to how much flour I would 
allow in mustara — apparently with the idea that mustard and 
flour ought to be sold together, and evidently without any notion 
that even here there is a danger. It may seem absurd at first 
sight to some, though surely not to any in this audience, but 
such things as mustard plaisters are frequently wanted in cases 
of emergency, and the result is not likely to be satisfactory if, 
instead of a mustard blister you simply apply a mass of dough. 
Pepper, a^in, is an article which has been subjected to the 
grossest aomteration— especially black pepper. If I find a black 
pepper to contain much more than 7 per cent, of total mineral 
matter I advise a prosecution. The defence set up as a rule is 
that the pepper has been kept in a bag or drawer, and that in 
course of time the adhering mineral matter — clay and sand — 
have been shaken down. This, of course, is negligence, and the 
public must be protected for obvious reasons from buying and 
eating clay and sand instead of pepper. Although the actual 
quantity taken is small, it is easy to show that small amounts 
may play a very great part in the health of the individual. 
Instances might be multiplied. I would merely just mention 
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two more, viz., those furnished by the so-called "disinfectants" 
and by the " dyes " used for clothing. The greatest ignorance 
again prevails about these matters. As regards the former the 
public are deluded by lying advertisements as to the value of vari- 
ous nostrums for disinfection ; and as to the dyes, cheap cloth- 
ing, and, for the matter of that, dear clothing too, is loaded with 
dyes that are not fast — which evaporate easily by the warmth 
of the body, and to the deleterious effects oi which there are 
many persons who are peculiarly susceptible. 

In the district of Kensington the minimum number of sam- 
ples to be examined per annum by the Public Analyst, was 
recently fixed at 500, and the local authority is most anxious 
to apply the Act as its f ramers intended that it should be ap- 
pliea. I venture to express the hope that more local authorities 
throughout the country may, before long, be imbued with some 
such spirit as this — ^that they will understand that it is their 
duty to apply the Acts for the prevention of adulteration to 
their fullest extent, and, indeed, to demand an extension of 
legislation to apply to those articles which are at present un- 
touched by the public analyst, in the interests of tne commu- 
nities which they serve and of the public at large. 



Db. W. Mabcet, F.B.S. (London), urged the importance, in caaes 
of doubt, of having a thorough analysis of water, including its 
examination for bacilli, made by a capable analyst, and instanced the 
experience of the town of Geneva, where such examination and the 
subsequent steps taken had so far checked the recurrence of epidemics 
of typhoid fever. 

Mr. F. T. MoTT (Leicester) said there was no doubt as to the 
importance of analysis for the detection of food adulteration, but 
contended that there should be a limit to legislation in this direction. 
By too much protection of this sort the people might become intel- 
lectually pauperized, and neglect altogether to exercise their own 
common sense. The law should protect the public against any 
injurious adulteration, and against adulteration which ordinary com- 
mon sense could not detect ; in all other respects they should be left 
to judge for themselves. Some people liked potatoe flour in bl?ead. 
Mustard adulterated with flour was not injurious, and anyone could 
tell whether sugar was adulterated with sand. 

Capt. Douglas Galton, C.B., F.E.S. (London), thought very few 
would agree with the last speaker. What they contended for 
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was tbat the public should know whether thej were getting the 
genuine article or an adulterated imitation. He f ullj agreed with 
Mr. Cassal as to the uselessness of incomplete water analyses, many 
of which were misleading and absurd. 



Dr. B. A. Whitelegqib (Nottingham) pointed out that private 
individuals presented very few articles for examination by the Public 
Analyst under the Act, which seemed to be very little known to 
the general public. Analyses of adulterated foods were almost 
always made at the instance of the public authorities. It would be 
very difficult to draw the line, as suggested, between. adulterations 
which were injurious and those which were not. In most cases the 
penalty was to be regarded as inflicted on account of the fraud, not 
of any definite injury to the consumer. Since the number of samples 
taken of any article must necessarily be few, it was clearly the duty 
of the magistrate to impose substantial penalties where adulteration 
was proved, in order to act as a deterrent to others. Unfortunately 
this was not always the case. It would be interesting to watch the 
Parisian experiment of allowing the public to bring articles to the 
Municipal Laboratory for analysis. 



Mr. G. J. Symonb, P.B.S. (London), said there was another Parisian 
practice he should like to see adopted in this country. In any case 
where adulteration was detected, the offending trader was not only 
condemned to the payment of a heavy fine, but was bound to put a 
placard about a foot and a half square in his shop window, announcing 
what he had been doing and what punishment had been inflicted. 



Alderman Paget (Leicester) said the practice of the Sanitary 
Committee in Leicester for water analysis was as follows : An 
analysis was made of the water obtained from the wells sunk outside 
the town, free from any possible sewage contamination, and therefore 
presenting the natural qualities of the unpolluted water of the district. 
This analysis is taken as a standard with which an analysis of the 
water from a suspected well is compared ; and the amount of pollution 
shown to exist det«rmines whether or not the well should be closed. 



Mr. C. E. Cassal (London), in reply, said no analyst was in a posi- 
tion to report on the quality of water until he had made as complete an 
analysis as possible, together with a careful microscopical examina- 
tion. In a Sanitary Congress he should have thought it unnecessary 
to insist upon the desirability of not allowing adulterated articles to 
be sold. The amount of information a man would obtain by the 
exercise of *' ordinary common sense," would be very small indeed 
in the examination of food or of anything else. Taking the ease of 
sugar and sand for example, as it had been alluded to — although the 
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sanding of sugar was a thing of the past — ^it was quite possible that a 
person might detect the presence of nftj per cent, of sand in sugar bj 
means of his "ordinary common sense,*' but he would be utterly 
unable to detect iive per cent., without some knowledge of analytical 
methods. The adulteration of mustard with flour became a very 
serious thing in the case of a mustard plaister suddenly required, and 
might inyolve the balance of life or death. Milk adulterated with 
water, or deprived of a portion of its fat, was highly injurious to 
children — ^and it should oe remembered that the water used for 
adulteration was not always clean — and that in consequence such milk 
had been the cause of outbreaks of disease over and over again. It 
was to be deeply regretted that those who were charged with the 
administration of the law did not seem to understand that milk 
adulteration was not a mild offence, but was in reality a serious 
crime, and should be punished with great severity. The fines inflicted 
were absurdly inadequate. A fine of £50 was not at all too great 
for putting say 20 per cent, of water in milk, and when a person had 
been convicted more than once, a term of imprisonment, without the 
option of a fine, should be inflicted. 

Not only was a much greater extension of the Act absolutely 
required, but it was necessary that local authorities generally should 
appreciate their duty to those whom they represented better than 
they did at present : by the appointment of duly qualified analysts, by 
taking care that a large number of samples should be seized and 
analyzed, and tkat prosecutions should be instituted and carried 
through ; for at the present time, except in rare instances, the Act 
was not propeiiy earned out — being, in &ct, in most places, practically 
a dead letter, and the public were not protected as they should be. 



On " TTie use of Sodium Aluminate for Softening and Purifying 
hard and impure Wdter^ Deodorising and precipitating 
Sewage^ waste water from factories^ 8^c.^ by F. Maxwell 
Lttb, KO.S., FXO. 

According to Boscoe, tbe formula for the above salt is Nat 
Al, Oi (atomic weight 165) and although other authorities 
give different f ormmas, that of Boscoe may be assumed to be 
correct, as this formula also a^ees with the percentage composi- 
tion of the soluble portion of tiie salt given by Unverdorben and 
others. 






F. MAXWELL LYTB. 281 

Where in solution, even in distilled water, it has a tendency 
to lose alumina, and approach to the composition Nai AU Og. 
Sodium Aluminate is further decomposed by many neutral salts, 
acids, and acid salts; forming, in the former case, insoluble 
aluminates, and in the latter, aluminium hydroxide. As an 
example of the first may be cited the following : — Nat Ali O4 
+ Ca SO4 = Ca Al, O4 + Na, SO4. I have followed Roscoe's 
notation, though from the reasons above stated, the other 
formula is perhaps a better practical guide to work by. I find 
the Sodium Silicate which crude aluminate contains is also of 
use, being decomposed, and its soda acting like Na, O, while 
the Silica is precipitated with the lime. In this case, not only 
is the permanent nardness due to the Ca SO4 or other earthy 
salt destroyed, but if the water also contains temporary hardness, 
the calcium aluminate may be decomposed, with formation of 
calcium carbonate and aluminium hydroxide, which latter. may 
take up much of the organic matter, if any be present. Water 
msLY thus at one and the same time be freed from — 

(a) Permanent hardness. 

'b) Temporary hardness. 

^c) Organic unpurity, leaving in solution only Sodium 
Sulphate in such minute quantities as to be tasteless, harmless 
to health, and incapable of affecting even the most delicate 
colours. The time required for the complete precipitation of 
the aluminate varies in different waters from a few minutes to 
several hours. In many cases it is therefore advisable to use 
some kind of mechanical filter or a subsidence machine, such as 
the *^ Stanhope " purifier. The decomposition of the insoluble 
aluminate is slow, and the setting free aluminium hydroxide 
only takes place gradually unless frequent agitation be applied ; 
where then the water is temporarily hard, or is contaminated 
with much organic matter, where time is an object or where it 
is desired to retain unaltered any hardness it may possess, so as 
not to cause it to become *' flat," the former process may be 
supplemented by the use of sodium aluminate conjoined with 
aluminium sulphate, as shown by the following equation: — 
3 Na, Al, O4 + Al, (SO4), 18 H,0 =. 3 Na, SO4 + 4 Al, 
(HO), + 6 H,0. This formula is very applicable to the puri- 
fication of sewage, waste waters from factories, &c., and it 
shows considerable economy on any other mode of producing a 
precipitate of a given amount of alumina. Its advantages 
consist :— 

1. In its economy over any other process for precipitation by 
the aluminium hydroxide, and 

2. In the comparatively harmless nature and small quantity 
of the salt left in solution. 
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The usual way of obtaining the hydroxide is by aluminium 
sulphate and lime, or chalk. But the sulphate contains, even when 

[)ure, only 15*44°/^ of alumina (the commercial salt 2 per cent, 
ess), whereas the sodium aluminate contains from 52^ to 62^^/^ 
(the crude aluminate 33 to 40°/^), so that a very much smaller 
Quantity of the latter will suffice to produce a given quantity of 
tne hydroxide. Again, by using the sulphate with a base of any 
kind (other than aluminate) the quantity of salt left behind will 
be greatly increased, and if lime or chalk be used, it will give to 
the water permanent hardness. With regard to the question of 
cost. Sodium aluminate has never been^taanufactured in Eng- 
land on a large scale, so that its price is at present abnormaUy 
high, although there is reason to believe that it may before long 
fall considerably. 

As it is, water can be freed from 10** of hardness, as well as 
from organic matter for Id. to 2d. per 1000 gallons. Practically, 
and using the crude salt now obtainable, 1 grain per gallon may 
be said to destroy 1° of hardness. 

Note.— The 2nd, 3rd, 4th, and 5th paragraphs have been slightly altered, 
at the Author's request, to put the chemical reactions in harmony with what 
really takes place, but the final result is tiie same and continues unchanged. 



On ** T?ie Danger to Health arising from Burial in Imperishable 
Cojffinsj'' by the Rev. F* Lawrence, Vicar of Westow, 
Hon. Sec. Church of England Funeral Beform Associa- 
tion. 

Among the evils arising from our ordinary mode of disposing 
of the dead is that of keeping as long as possible that which 
ought to be buried as soon as possible. The magnitude of this 
evu is known only to persons who move among those whose 
dwelling-place consists of one room. The obvious remedy is 
the provision of mortuaries attached to every burial-place. But 
a greater evil exists in improperly burying the body in an 
imperishable coffin, preventing dissolution, and storing up human 
remains in every stage and condition of decay. The Lancet^ 
in an article headed ^^A Serious Peril to Health," alludes 
to certain burial-places as a source of peril, both to those 
who officiate therein and to those who dwell in the neigh- 
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bourhoody while Sir Lyon Playf air, the President of the British 
Association, in speaking of the soils of bnrial grounds, says, 
" they are often saturated and supersaturated with animal 
decomposition," and adds, " I have inspected many churchyards 
and made reports on their state, which even to re-read makes 
me shudder. ' What churchyards have been, cemeteries will 
be^ if this evasive and unnatural method of burial continues to 
be observed. For bodies to be properly resolved they must be 
buried in such a way that the earth may have access to them. The 
burying of bodies in solid coffins is simply heaping up that which 
destroys the soil, foills the air, contaminates the water-springs, 
and spreads the seeds of disease. It is a mistake to suppose that 
wood decays in the earth. The coffins which were buried more 
than 200 years ago in the Holbom Burial Ground, were found 
recently just as they were buried, with their contents in such a 
condition as to defy description, while the surface had been 
raised sixteen feet by this mass of arrested and aggravated 
decomposition. No wonder that this accumulation in our 
midst of vast masses of human remains, generating noisonous 
fluids and gases, should have suggested cremation as the better 
mode of disposing of the dead. But three objections present 
themselves. Cremation ignores the fact that the earth is the 
most powerful disinfectant known, and is the natural destination 
of all creatures that have lived and then died. Cremation 
necessitates in every case a post-mortem examination, which wiU 
be costly, which will often be perfunctory and ineffectual, and 
which of a certainty will pain the relatives. Cremation facili- 
tates secret poisoning, the evidence of which can be found only 
in the body. Yet if the dead were properly buried, the evils 
now most justly complained of would not exist, and the require- 
ments of right feeling and science would be satisfied. Thi 
Church's "Order for the Burial of the Dead" provides such. 
Her use of the words "corpse," "bodv," "earth to earth," 
implies burial in the simplest, most speedily perishable coffin in 
the simple earth. As the Lancet put it, in the article already 
rief erred to, " the coffin should be constructed, not with a view 
to its endurance, but to its perishability." This is indeed a 
better, because more natural, form of cremation, called by 
Liebig, Eremacausisy slow cremation, the earth being in this 
case the crematory. The body is buried in its own grave, in 
well-drained, dry, and porous soil, and there undergoes, not mere 
decay, but a process of transformation. The earth, as earth, 
does not affect the body, but acts as the porous medium between 
it and the air above. Through this superincumbent earth the 
air descends and resolves the body into new and harmless 
products, carbonic acid and ammonia, which pass upwards in 
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air ; and this process continues for three or four years, until at 
last the body has, in a lower and more immediate way, literally 
risen again and become the source of new life, leaving behind 
it nothing but inorcanic matter, and in a few years after the 
burial the same earth is ready to perform the same beneficent 
action again. The well-defined laws of nature have been 
observed, and sanitary evils avoided. 



Dr. W. Mabcet, F.B.S. (London), said that earth was no doubt a 
very efficient disinfectant. But they must not forget Mr. Darwin^s 
famous paper on the influence of worms bringing to the surface of 
the earth organic matter undergoing decomposition at various depths. 

Mr. H. P. BouLNOiB, M.Inst. C.E. (Portsmouth), maintained that 
pollution of the earth- must take place wherever dead bodies were 
placed beneath the surface. The gases emanating therefrom passed 
into the air, whether the decomposition was a rapid or a slow process. 
There were many cases in which drainage from burial grounds polluted 
the streams, and he had heard of a case in which cattle were poisoned 
in consequence. From a sentimental point of view, he had a great 
horror of the idea of a person slowly decomposing in the earth. 
When the spirit had left the body, all that was dear to surviving 
friends was gone, and he considered it would be far better to at once 
place the corpse in fire, the most purifying agent known. How long 
a body would remain in a burial ground was nowadays uncertain ; 
Land was wanted for a railroad, for a new road, or for an improve- 
ment of some kind, and forthwith the burial ground was destroyed, 
and the graves desecrated. 

Mr. F. T. MoTT (Leicester) admitted that the present system of 
burial was exceedingly defective. The question was how to improve 
upon it without outraging the feelings of the Hving, and without 
creating any new form of nuisance. Theoretically, there was much 
to be said for cremation, but it would take many years before the 
majority could be persuaded to allow beloved forms to be cast into 
the fire and burnt up. Burial in perishable coffins in porous and 
well-drained soils, with no fresh interment to take place in the same 
grave until after the expiration of ten years, would be a great improve- 
ment. He should like to ask whether Mr. Lawrence proposed to 
allow such an interval to elapse, and also whether under his system 
the bones would disappear as well as the softer parts of the human 
frame. 

Mr. J. B. EvxBABD (Leicester) said the decomposition going on in 
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St Pancras Churchyard, which he noticed while engaged upon some 
operations there in connection with the Midland Bail way extension 
to London, some years ago, fully convinced him that something must 
be done to improve the present system of burial. He thought that 
England was not yet prepared for cremation, for reasons which 
would commend themselves alike to medical men and engineers. Mr. 
Lawrence's suggestion to some extent met the difficulty. 

Captain Douglas Galtok, B.E., C.B., D.C.L., F.B.S. (London), 
said it was a curious fact that in the Franco-German war, in dis- 
infecting some of the battle fields, some very interesting observations 
were made as to the effect of different soils in assisting the decompo- 
sition of bodies. It was found that in chalk bodies disappeared 
altogether after a yearns interment, while in clay they were almost 
entirely preserved. A large part of England was clay, and there was 
no doubt, even adopting the plan suggested by Mr. Lawrence, bodies 
would be preserved for a very long time. The question of cremation 
in connection with those who died in metropolitan small-pox hospitals, 
would no doubt come up for consideration on some future occasion. 
There was one point of the very highest importance not touched upon 
in the paper, and that was the very grave objection there was to 
allowing the bodies of the dead to remain amongst the living for so 
many days, as was the custom in this country. Numerous mortuaries 
ought to be provided in all towns and villages, and all corpses should 
be removed into them soon after death, unless the bodies were sealed 
up in lead coffins. 

Aldubman Kempson (Leicester) remarked that an alteration in 
the law would be necessary for the enforcement of the removal of 
corpses to mortuaries. When the Leicester cemetery was first 
opened a mortuary was provided, but it was so little used that in a 
few years it was pulled down. Agreeing to the necessity for an 
improved system of interment, he thought the country was not yet 
prepared for cremation. 

Mr. G. J. Syhons, E.B.S. (London), pointed out that the condition 
which had been demanded, viz., that a cemetery should be well- 
drained, was a serious danger to the water supply. As a supporter 
of cremation, he had no doubt that if people were only acquainted 
with what really went on underground in the horrible work of de- 
composition, they would all become supporters of cremation too. 
One original argument against cremation was, that it would render 
impossible the detection of poison in the body in cases where foul 
play was suspected. The Cremation Society had provided against 
that, and in cases of doubt held itself free to decline to carry out the 
process. They already required medical certificates as to the cause of 
death from more than one medical man. 

Dr. B. A. Whiteleggb (Nottingham) did not attach very great 
importance to the preservation of the body for a few weeks or months 
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for the sake of possible medico-legal investigations after interment, 
but still he did not think that absolute security against foul pUy 
could be obtained by means of medical certificates, as suggested. 
Cases of poisoning, for instance, were of rare occurrence, and as the 
symptoms often closely resembled those of diseases which occurred 
daily, it was more than probable that some of the former would 
escape detection, however vigilant a watch were kept. Burial in 
solid wooden or leaden coffins certainly needed reform, for the 
present system was bad, and the proposal to leave burial grounds 
undrained would only make matters worse. While Mr. Lawrence's 
plan was a great improvement, and deserved to be warmly supported 
too much was claimed for it in one respect, viz. : as regards the 
asserted '^ disinfection ^ by earth. In point of fact, earth was a very 
poor disinfectant indeed, though an excellent deodorizer. It was now 
generally recognised that, so far from destroying bacteria and their 
products (which was the true meaning of disinfection), the earth and 
the subsoil water often played a most important part in the spread of 
certain diseases by such means. It was said that it was the natural 
thing to restore the body to the earth, and to utilise again the elements 
of which it was composed, but the present system of burial scarcely 
attempted to do either. The question of providing mortuaries 
was of great importance. They had been established to some 
extent in Nottingham, but the poor showed great prejudice against 
them. 

The Eev. F. Lawbbncb (York) in the course of his reply, said 
that decomposition of human remains would depend very much on 
the nature of the soil in which they were interred. Legislation 
should be sought in three particulars. 1st. To limit the period 
during which a body should remain unburied. 2nd. To render it 
illegal to place between the body and the earth anything that should 
retaj'd its dissolution. 3rd. To compel the directors of cemeteries to 
supply each body with sufficient earth to ensure its speedy dissolution. 
He did not agree that earth was not a good disinfectant. 

Dr. W. Maboxt, F.E.S. (London), remarked that the earth success- 
fully absorbed noxious gases, as for example in the case of earth- 
closets. At the same time there could be no doubt whatever that the 
body did undergo absolute putrefaction after burial. 
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NBED AJSTD IMPOBTAITOE OF BEFOHM. 

Thk question of Local Qovemment Ref orai is now by universal 
consent looked upon as one of the very first matters to which 
the new Legislature that we are on the eve of electing will 
i^f^Q^ Q^^ have to bend its energies. To read the comments 
emment " which are made upon the subject by public men and 
Beformnot in the press, one nlight think. that it was a matter 
anewory. ^.j^^^^ j^^^ ^^^^ j^^ coDM^ X^hin the range of 

*' practicalpolitics," and wa§ Vow^f"* ^e first time ripe for 
retorm. We jia^^ so many things to occupy our attention 
now-a-days that ive are apt to forget the legislative aspirations 
and struggles of the past. I take leave, therefore, by way of 
introduction, to remind you that this is no new subject on 
which I hope to engage your attention to-night. At least 
seventeen years ago, within mv personal political experience, 
local government was quite as burning a question as it appears 
likely to become now; and we ardent sanitaiy reformers of 
those days were in great hopes of the accomplishment of a 
thorough and satisfactory settlement of the very difficulties 
under which the nation is now, as it was then, ignorantly 
suffering with a kind of fatalistic idea that they are insur- 
mountaole. The chaos of local government was felt then, as 
it is now, to be a primary obstruction to efficient sanitary admin- 
istration. There are these differences, however, between the state 
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of a£Fairs at the two periods : that those whom the extravagance 
and wastefulness of our present local administration affect most 
immediately and closely will have a far more powerful voice and 
influence in the forthcoming elections than they had in 1868, and 
that we have had in the meanwhile a variety of experiments in 
"boards" of various kinds — sanitary, educational, and what 
not — which ought to have had some useful lessons for us. 

On the importance of local self-government in the abstract, 
rtanoe ^* ^* unnecessary for me to speak at any length* 
of Local All constitutional writers agree in considering it as 
BeH-gov' of high political importance. It has indeed been 
®''*™®'**' generally recognisea as of the essence of our 
national vigour. Local administration is the distinguishing 
feature of our government. The theory is, that all that can should 
be done by local authority, and that public expenditure should be 
chiefly controlled by those who contribute to it. Whatever 
concerns the whole nation must be dealt with nationally, while 
whatever concerns only a district must be dealt with by the 
district But local administration has its drawbacks. The 
spirit of that self-government, which Englishmen have always 
vindicated to themselves through every developing period of 
their history, has led to the growth of many discrepancies in 
their institutions, and to many disconnected and even conflict- 
ing laws. Imperfect local administration has been the natural 
result. 

The complications of our present system of local Govem- 
CompUca- ^^^^^ ^^ 80 numerous and tangled that few have 
tionB of our had the patience to attempt to unravel them. Every 
present one is agreed that the system wants reform ; but the 

^^ details to be grappled with are so many that the 

majority find themselves imable to "see the forest for the trees." 
For example, there are something like 700 Acts of general applica^ 
tion which relate to local affairs, starting with the statute De 
Officio Corona<oW«, passed in 1275, and endmg forthe present with 
the Housing of the Poor Act, 1885. A number of most excellent 
books have lately been published with the object of enlightening 
people as to what local government is, and how it is managed. 
From the authors of all these I have derived most useful hints 
and suggestions, for which I take the earliest opportunity of 
making my cordial acknowledgments.* But most of them do 
not give with the minuteness which is desirable a connected 
statement of the reforms which are necessary to make local 



* These books are, in the order of their publication : — 
1. '* Local Govemmeut in England," by tne Hon. Geoi^geC. Brodridc. One of 
the Essays published by the Cobden Club, on '* Ix>cal Goyemmeiit and Taxation 
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government an efficient machine ; and I shall therefore be ex- 
cused if I address my attention chiefly to the latter point, and 
taking for granted a knowledge on the part of my auditors of 
what local government is, dwell with most insistence upon what 
local government ought to be. 

I suppose there are few people who will not agree with 
John Stuart Mill, that the control of all the business of a 
One auiho- locality should be united under one body, and one 
Tity for each only,* This is called the "ideal of the reformer;" 
diBtriot»bnt but I see no valid reason why it should not be 
only one. carried into effect, save that our methods of legis- 
lation are now almost uniformly scrappy and patchy. As has 
been pithily said in one of the works just referred to : — 

" Almost all the failing^ of the local administration may be tiaoed back to 
the mode in which it has grown up. Throughout the present century new 
Bodal wants have been multiplying. Whenever a particular want became 
so damoroQS that it could no longer be ignored, the Legislature provided 
for it as if it were the only want of society. For almost every new adminis- 
trative function the Legislature has provided a new area containing a new 
constituency, who by a new method of election choose candidates who satisfy 
a new qualification, to sit upon a new board, during a new term, to levy a 
new rate, and to sjMnd a good deal of the new revenues in paying new 
officers and erecting new buildings. Thus there has been created, not a sys- 
tem but a chaos ; a chaos of areas, a chaos of elections, a chaos of authorities, 
a chaos of rates, a chaos of returns.'' (" Local Administration/' psge 14.) 

This jungle of institutions is, of course, firmly rooted in the soil 
by vested interests of all kinds. Every petty board 

Si^tationi. ^^ authority must have its own staff for tne purposes 
of its work, however unnecessarily large or expensive 

that staff may be.f Confusion, extravagance, waste of time 

power and money, are the necessary outcomes of such a 

system. 



in the United Kingdom." Oassell & Co., 1882. [More as to the history of the 
question]. 

2. '* Local Government," by M. D. Chalmers, M.A. One of the English 
Citizen Series. Macmillan & Co., 1882. [More as to what it is]. 

3. " An Outline of Local Government and Local Taxation in England and 
Wales,*" by R. S. Wright and H. Hobhouse. W. Maxwell & Son, 8, Bell Yard, 
1884. [More as to the law on the subjectl. 

4. ** Local Government and Taxation," by Wm. Bathbone, M.P., Albert Pell, 
M.P., and F. C. Montague, M.A. One of the " Imperial Parliament" Series. 
Swan, Sonnenschein & Co., 1885. [A popular exposition of the whole 
question]. 

* ** Considerations on Representative Government" By John Stuart Mill, 
chapter XV, London: Parker, Son & Bourn, 1861. 

t The Census of 1881 gives the number of officials employed in the business 
of Local Government as 63,493 ; and the amount paid in salaries by local 
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We may start, therefore, with the truism that local admin* 
iiocai ad- istration must be simplified. This chaos of areas, 
ministrstioii and chaos of everything else, of which we hear so 
must be much, must be turned into cosmos. We must have 

^ ^ a single area for all local business, administered 
by one authority, elected on an uniform basis, and exercising 
identical powers all over the country. Our local burdens 
must be fairly apportioned ; our rates must be unified ; and 
the state of our municipal finances must be consolidated and 
kept under control.* 

It is of no practical moment to us at this juncture to specu- 
BeasonBfor ^^^ npon, or to analyse too closely, the reasons for the 
present in- indifference which has heretofore been manifested 
difference ty the people at large as to the way in which they 
Bstoth^ ^-^ locally governed. Mr. Bathoone, M.P., an 
iiooai GhoT- acknowledged master of this difficult and complicated 
emment. subject, thinks that our system of local government 
has by its own exceeding complexity, been guarded from 
criticism and condemnation. 

" So gradual in its deyelopment that its history oould not be fuUy given 
without also giving the whole political and social history of our country ; 
so often amended that the Acts of Parliament relating thereto would compose 
a very respectable library ; so intricate that the local taxation of this realm is 
raised by no less than three-and-twenty distinct kinds of local authority ; 
yet so rudely constructed that to trace out the relations, the powers, duties* 
and liabilities of the twenty-three might tax the best-trained legal intellect ; 
so mysterious in its workings that we might safely challenge the most 
practised man of business to tell even the names of the various local bodies 
by whom he is taxed and ruled, our Local Government has eluded the general 
censure, because very few of us oould spare time and trouble to find out what 
it did or where it resided. It has hitherto escaped the fate which must at 
length overtake every bad government, because it was so bad as scarcely to 
be a government at aU. Tet an intelligent and vigorous local administration 
is of immeasurable consequence to a free, busy, and highly-dvilised country 
like our own.*t 

We devote an enormous amount of our national strength to 
the task of legislating, and we scrutinise with rigour the growth 
of the national estimates. But we allow our local expenditure 



authorities was calculated by Major Craigie in 1877 at fully £2,400,000 per 
annum (Journal of the Statistical Society, vol. xl., p. 282.) 

* It is beyond my present purpose to compare the Local Government of 
England with that of Foreign countries, but a vast amount of valuable inform 
mation as to foreign systems is contained in tiie Ck)bden Club Essays on 
Local Government, published in 1876 (Cassell & Co.). A more popular account 
will be found in a paper by Sir Charles Dilke, in vol. xzzvii. of the Statistical 
Society's Journal, pages 313—321. 

t " Nineteenth Century," February, 1883, 
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to increase without question or inquiry, for the very sufiBcient 
reason^ perhaps, that none of us can see and grasp it, nor control 
it if we coulcL Legislation need not of necessity go on, but 
administration must Inasmuch as our national health, our 
national relief of the distressed, our national education, our 
national internal safety, are in the hands of our local governing 

authorities, the method in which the administration 
^'?*'^^*: of such authorities is effected, and its cost, should 
affects and he matters of very considerable and active interest 
should there- to US alL Except, perhaps, in large and flourishing 
evMTb^r* t)oroughs like this, it is a mere truism to say that 

they are not ; that the average citizen, bewildered 
by the multiple organisations which claim a right to rule over 
him, and to exact toll from him, gives up the task of unravelling 
the tangled skein of local government as a hopelessly bad job, 
and allows local administration to be captured by people who 
make vestries and local boards the medium of what is expres- 
sively termed on the other side of the Atlantic " log-rolhng." 
And as to control of the local finances, the ordinary rate- 
payer, as Judge Chalmers well observes, ^ looks on a rise in his 
rates in the same way that he looks at an increase in his rainfall. 
Both are matters to be grumbled at, but in neither case does he 
inquire into causes, and ne considers the one as irremediable as 
the other," 

This ought not to be. We ought to strive to attract the best 
The best intellects to the service of the community, and to 
inteUeots make the office of local councillor a distinction, 
should be instead of, as it is in many parts of the country, 
thelooai ser- soni^thing of a reproach. We can only do this by 
▼ioe of the making the local council important enough to attract 
community. ^ [^ m^n of the stamp we desire to see upon the 
board. There is but small encouragement for a man of parts 
to sit upon a school board, or highway board, or sanitary board, 
to fritter his time away in the discussion of petty details in 
which he takes little or no interest. Whereas, if all the 
business of a locality were concentrated in one board, it would 
be a worthy object of citizen ambition te have a seat at it ; and 
there would be a sufficient variety of duties te find for each 
member congenial work on one or other of the committees to 
which the detail business of necessity would have te be confided. 
,p ^,„i^ j^y In these boards, too, men would be trained for the 
Imperial larger business of imperial government, and would 
duties. come te recognise, what so lew of our '^ machine '* 

politicians can be brought to understand, that the other side 
may have some armiments that are worth listening te, and some 
idei. that are worth adoption. ^ 
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It is a little fanciful perhaps, but there is one other aspect 
c tri tai ^^ the reform ana dignifying of local self-govern- 
influence ment which I think wants attention. No one can 
of tiie fail to have been impressed with the extraordinary 

etropoiifl. centripetal influence which the Metropolis has exerted 
over the dwellers in the provinces, since the introduction of 
railways and improved methods of communication. The huge 
and overgrown province of houses that we call London attracts 
to itself more and more people year by year, and tends to suck 
the life-blood of the intellectual culture of provincial commu- 
nities. There are many reasons for this. One certainly is that 
as London arrogates to itself more and more the dictation of 
everyone's life and modes of thought, provincial interests have 
ceased to absorb those who fifty years ago were content to have 
a share in county business, or to do their duty as citizens in 
some honourable out obscTire local office. 

Now I should like to see the business of local government 
Beformed exercising an influence that should act centrifugally 
liooai Gov- as regards London, and restore to our local councils 
a oentriftigai ^^^^ enlightenment and interest which they lack at 
influence. present. A statistician recently told us that in 
another 36 years or so, the Metropolis and its outer ring of 
districts will, at the present rate of progress, contain more than 
seven millions of people* I One is almost inclined to cry out 
for the re-enactment of the old statute of Queen Elizabeth 
forbidding the further growth of London. The struggle for 
existence grows daily more and more keen; the fight for 
notoriety and eminence more and more intense and painful. 
Would this latter not be allayed to some extent if it came to 
be generally recognised that there was dignity and profit, in 
the right sense of the word, attaching to the performance of 
duties in local Parliaments as well as in the National Council t 
People who in London are nobodies might in the provinces 
achieve a quite considerable and enviable reputation. If the 
present centripetal tendency could be turned into a centrifugal 
one, the happiest results would arise for everybody. 



ABEAS. 

In proceeding to discuss the various directions which reform 
should take, the initial difficulty, and I am prepared to admit 
that it is the most formidable one, is that of areas. Mr. 

* Mr. B. Price Williams, C.E., Paper to the Statistical Society, June, 

1885. 
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Goschen's oft-repeated and now somewhat thread-bare remark 
about '* the chaos of areas " but feebly expresses 
^^'^^•*****' the utter hopelessness of affairs at present. A 
dweller in a town lives in four kinds of districts, 
none of which are conterminous (unless by accident) with any 
one of the others. He is governed by six kinds of authorities, and 
these authorities and their districts are mostly different for 
inhabitants of different parts of the same town. He has to 
pay at least four kinds oi rates, which are not all assessed on 
the same principle; and he is subjected to the burden of a 
number of debts charged on the different areas which happen 
to include his house. There are a variety of minor matters in 
which the district authorities and rates are additionally 
multiplied and complicated, concerning which I cannot now go 
into aetails. 

A mere enumeration of some of the areas may suffice to 
show the complication at present existing. We have the 
Diflbrent parish, the hundred, and the county, the two latter 
kinds of being multiples of the first ; the union, which is an 
•'^®*^ area by itself; the urban sanitary district or 

borough, which also corresponds with nothing, and may inter- 
sect any number of parishes, and even more than one coimty ; 
the highway district, and the School Board district : to say 
nothing of the coroners' districts, the petty sessional districts, 
and the electoral districts. 

There is a universal opinion amongst those who have had 
occasion to examine the question of areas in its practical working 
General ^^** ^^® present system is utterly irrational, conf us- 
agreement ing, and absurd. I could adduce any number of 
JjJ^^^- authorities to prove this contention, but it is hardly 
^ff^^m- necessary. I shall content myself with quoting 
pUoationof what two Government organisations have to say on 
"*"• the subject. 

The Royal Sanitary Commissioners, in their Second Report 
of 1871, proposed (p. 53) that sanitary government should be 
committed to one authority in every area, and laid '^ the utmost 
stress upon the importance of taking every possible step 
towards introducing coincidence " of area. 

''Unions, and sometimes even parishes, overlapping county boundaries; 
registration districts making incomplete correspondence with them in 
statistics of births and deaths; highway districts made optionally, and 
irrespectively of all other areas, or coinciding sometimes with one, sometimes 
with another; petty sessional divisions generally differing from all: cause 
altogether to a country whose life is self-administration, probably the 
maximum of embarrassment and waste of local government, and the utmost 
loss of means and effectiveness." 
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The Census Commissioners of 1881 complain bitterly both in 
their first and fourth reports of the trouble caused to them and 
to their enumerators by the present chaos of boundaries. They 
observe : — 

"England and Wales have been parcelled out at yarioua timee in a 
multiplicity of ways for diverse purposes ; and it has often hap{)ened that, 
when a new parcelling out for some special purpose has been in hand, those 
entrusted with it have laid out their new areas without any, or with 
insufficient, regard to pre-existing areas of administration. The boundaries 
of civil and of ecclesiastical parishes, of municipal and of parliamentary 
boroughs, of urban and rural sanitary districts, of registration counties and 
counties in the ordinary sense, not to mention numerous other sub-divisions 
of the country, overlap and intersect each other with such complexity, that 
the enumerators and the local registrars in a vast number of cases failed 
altogether to imravel their intricacy. Nor is this to be wondered at, seeing 
that often no official or authoritative statement of the exact boundary of an 
area was procurable." 

The census of 1881 shows that fourteen boroughs (Abing- 
Ezamsies ^^"' Bristol, Burton-on-Trent, Cardigan, Oxford, 
of inter- Peterborough, Stalybridge, Stamford^ Stockport, 
aeotionof Sudbury, Tam worth, Thetford, Warrington, Yar- 
"**■• mouth), and 22 local board or improvement com- 

missioners' districts, are in more counties than one. The num- 
ber of urban sanitary districts that intersect parishes is too 
larjge to be counted without much trouble and exploration. 

The urban sanitary district of Mossley comprises pails of 
four registration sub-districts, parts of four parishes, parts of 
two unions, and parts of three counties, but only parts of two 
registration counties. The municipal city of York, which 
together with the Ainsty is incluoed for parliamentary pur- 
poses in the North Riding, is included for registration purposes 
in the East Riding, and for all other purposes in the West 
Riding. The parliamentary borough of Stoke-upon-Trent con- 
sists ot parts of six civil parishes and parts of four unions, and 
contains four municipal boroughs. Halifax registration district 
contains one rural sanitary district and 19 entire urban sanitary 
districts, with part of one other. The boundaries of 13 of 
these 19 districts do not correspond to any parish boundaries. 
Bury registration district includes one rural sanitary district, 
and four entire urban sanitary districts, with parts of three 
others. There are in this registration district 12 civil parishes 
or townships, and of these only two are not divided for regis- 
tration purposes, the other ten being split up so as to have 
portions in two, three, or more registration sub-districts. More- 
over, each of six of the parishes contributes parts to two or 
more sanitary districts. The parish of Ashton-under-Lyne^ at 
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the date of the census, contributed parts to no fewer than six 
urban sanitary districts, and to one rural sanitary district. It 
also comprised three registration sub-districts, and part of a 
fourth. The registration district of Crickhowel contains one 
rural sanitary district, one entire urban sanitary district, and 
parts of thi^ee others. The remaining part of each of these 
three is not only in a different registration district, but in a 
different county. 

Who can wonder at the despair with which these anomalies 
and intricacies have filled the hearts of our reformers ? 



HEW UNIT OF LOCAL (K)VEBmiENT. 

Simplification of area and authority is therefore a cardinal 

necessity. The unit of area should be the same for 

SLto'bethe ^ ^^ purposes, and larger areas should be as far 

same for aU as possible exact multiples or aggregates of that 

local pur- unit.* This is generally agreed; but as to the 

^^**' proper unit to oe taken, opinions differ widely. 

The parish has been favoured by the earlier reformers, and 

was indeed proposed by Mr. Goschen in his Rating 

^^2^*0**^ and Local Government Bill of 1871 as the primary 

unit of local administration in rural places. But 

then, to use his own words, he *' proposed to reconstitute the 

Sarish entirely." f Throughout his speech he spoke more or less 
isparagingly of the parish, and apparently only adopted it 
because it was less objectionable than the poor law union. For 
organisation this Bill provided a parochial board with nothing 
very definite to do, except that the chairman was to be civil 
head of the parish, and vote in the election of a county financial 
board. It left, without attempting a remedy, the confusion of 
powers, authorities and areas ; and it added another authority. 

The milder kind of reformers urge in favour of the parish 
Argninenu ^ ^^^ primary unit, that it has a history ; that it 
for the carries us bacK a thousand years into the past ; that 

P«^ a certain sentiment attaches^to it which iS rejection 

as the unit of government would destroy, and last, and most 
practically important, that it comparatively seldom overlaps the 
county boundary, and has already been used as the foundation 
of areas and petty sessional divisions. 

* Second Beport of Boyal Sanitary Commission, yoj. I. (C. 281, 1871), p. 54. 

f Speech of 3rd April, 1871, on moving for leave to bring in the '* Kating 
and Local Government Bill." For a full report of this speech see pages 189 
€t 80q., of " Reports and Speeches on Local Taication," by G. J. Goschen, M.P. 
MacmiUan & Co., 1872. 
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Now it is tindoabtedl J the fact that we can trace the descent 
Argtunents ®^ ^^® modem civil parish, through the ecclesiastical 
a«aiiiflt the parish, up to the old Saxon township.* Some in- 
^**'*'^ deed have carried its lineage still higher. But as an 

administrative unit, the parish is now of no importance whatever. 
Its varying size and primitive organisation render it un6t for 
efficient aoministration ; and one by one its governing functions 
have been taken from it and transferred to others. Its only 
administrative use at the present day is as the unit for taxation 
and electoral purposes ; all rates included in the poor rate being 
collected parochially, and the list of voters for Parliamentary 
and Municipal Elections being also made out parochially. More- 
over, parishes are of all sizes and all populations. Their im- 
portance, as parishes, dates from the poor law of Queen 
Elizabeth, and still moi'e from the Settlement Act of Charles 
II. ; and they are further entangled in the Question of ecclesias- 
tical organisation, which introduces further difficulty. An enor- 
mous number would for one reason or another have either to be 
grouped together or subdivided, and in that case where is the 
local sentiment to come in f 

There are many parishes with an area of less than 50 acres, 
and many with an area exceeding 10,000 acres. There are 800 
parishes with a population of less than 50 persons, and 6,000 
parishes with a population under 300. On the other hand, 
there is a considerable number of parishes with a population 
exceeding 30,000. Toxteth Park township contained 109,455 
people at the last census. The average population is about 
1,500, and the greater number of parishes have a population 
varying between 200 and 1,000. In 1873 there were more than 
1,300 parishes which were not contained in a ring fence boundary, 
positions of parishes being intermixed with the lands of other 
parishes. This number has since been reduced under the opera- 
tion of the Divided Parishes Acts of 1876-9 and 1882, but 
not very materially. 

Again, Urban Sanitary Districts have been, in a multitude 
of instances, carved out of parishes without any respect for 
parochial boundaries. What is to be the status of a parish 
which has part of its area inside a borough and part outside ? 
Another fatal objection is that for most administrative purposes 
a parish is too small. It would be impossible to get a sufficient 
number of persons willing and qualified to attend properly to 
local government if every parish had its separate governing body. 



* For a very instructive summary of the early history of our local insti* 
tutions, see Vol. I., of the present Bishop of Chester's learned ** Constitutional 
History of England." (Oxford, 1874). 
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Appreciating those difficulties, other reformers have fastened 
upon the Union as the future primary unit. But 
MttiYunU. ^^^ again, any quantity of rectification would be 
needful before we could get uniformity of area. It 
is generally felt that any re-casting of our counties is out of the 
question. The feeling of local sentiment in the case of counties 
is very strong, and the friendly rivalry between different parts 
Co ties ^^^ kingdom is very important to be kept up. If 

must be re- we were dealing with an absolutely new country with 
ttiiined. no history, we should no doubt portion it out dif- 

ferently, but we have to deal with an area honourably known to 
history for a thousand years at least. We have happily not the 
same reason for abolishing our counties that the French had for 
converting their provinces into departments at the time of the 
Revolution : and county boundaries will have therefore in any 
revision of local government to be respected. 

My reason for this apparent digression will be seen imme- 
How diately. Unions were created in 1834 by a staff of 

nnioDB central inspectors whose instructions were to make 

were the best grouping of parishes that could be devised, 

^"^ but at all events to get the principle of poor law union 

accepted in some form or other. As 1 am not sure that people 
at large understand the way in which these unions were carved 
out, believing that there must have been some geographical or 
topographicsl principle underlying their formation, I think it 
well, in order to dispel any illusions on the subject, to disinter 
from the evidence given before the Royal Sanitary Commission 
the plain statement of Sir John Lambert, the late Secretary of 
the Local Government Board, than whom no one was more 
familiar with the facts. According to Sir John's evidence*, 
at the period when the country was divided into Unions, the 
Poor Law Commissioners sent assistant commissioners down 
into all parts of the country to make inquiry as to the most 
convenient way of arranging groups of parishes into unions 
having regard to the area : that it should not be so extensive as 
to create inconvenience in the administration of relief, and that 
the population of the parishes to be united should be sufficiently 
extensive to warrant the formation of a union. (Q. 4671). 
As a result of that grouping, there was a great difference in the 
population of unions, arising in many instances from the fact 
that some districts were very extensive and had a very small 
population in them, whilst where a population was found entirely 
homogenous and formed one community, it would be embraced 
in one and the same union. (Q. 4672.) But in the formation 

* First Beport of the Boyal Sanitary Commission, page 269. 
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of a union there were other things that had to be taken into 
accoiinty such as the existence of local Acts and the difficulty of 
obtaining the consent of certain persons where those local 
Acts were in force ; so that it was found not onlj expedient but 
necessary in a number of instances to depart from some of the 
general principles that had been laid down, (Q. 4673.) The 
assistant conunissioners placed themselves in communication 
with the principal residents, landowners and magistrates in the 
district, calling a meeting and proposing their plan, hearing 
what objections there were to be made to it, and what suggestions 
offered for its improvement. They then made their report to 
the Poor Law Conmiissioners, who under the act of 18o4 had 
absolute power to unite as many parishes as they thought 
proper into a union, except in those cases where parishes were 
under local Acts, when thev had no such power. (Q. 6474.) 
But when they recommended combination into unions, where 
that combination was carried out, regard was had to local feeling 
irrespective of the localities. (Q. 6475). 

It would be difficult to find any process of area-making more 
elastic or squeezable than this. And what is the result t At 
least 176 out of the 617 extra metropolitan unions, or consider- 
ably more than a fourth, cut into the boundaries of counties, 
often in the most complicated way. Twenty-nine 
Hon by unious are in three counties each, and four in four 

UnioBflof counties each ; only eight of the 617 unions are co- 
bocmdaries. ®^^^sive with municipal boroughs. Only two 
counties (Northumberland and Cumberland) have 
their boundaries co-incident with those of unions. The unions 
vary in size from West Derby (Lancashire), with a population 
of 360,000, down to Sedbergh (Yorkshu-e) with 4,000, and 
Hoo (Kent) with 3,100 inhabitants. 

These unions are moreover whole and undivided only for 
poor-law purposes. For sanitary purposes their area is diminished 
by nearly 1,000 boroughs and urban sanitary districts, which 
intersect unions as w^l as parishes in the most perplexing 
manner, are of all sizes and populations, and have had their 
boundaries settled on no regular and systematic plan«* 

* Mr. Hagffer's description of Liverpool at the Poor Law Conference 
of 1677 has often been quoted, but it so powerfully supports my argument 
that I may be pardoned for re-producing part of it here: — 

*' When the country was divided into unions, the parish of Liverpool, which 
was then conterminous with the munidiml borough of Liverpool, was formed 
into a separate poor law district as a single parish, and twenty-three of the 
surrounding townships were formed into the West Derby Union. Subsequently 
the municipal borough was extended, so as to include two of the adjacent 
townships and portions of two others. Then the township of Toxteth Park 
was separated trom the West Derby Union, and formed into a distinct poor* 
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To adopt the Union as the primarjr unit would therefore in- 
Annxmenta ^^^^^ ^^^ ^^ ^ *he rectification of the areas of at 
against the least a quarter of the Unions, and a decision as to 
Union as ft the mergingof alarge proportion of the smaller urban 
districts. This task could only be usefully attempted 
if there were a reasonable chance of unions becoming efiFective 
administrative areas : and in my view, the adjustments would 
have to be so numerous that nothing but the husk would remain 
of the working capacity, which is after all the great argument in 
favour of the unions as areas. Moreover, the grouping which 
might have been convenient fifty years ago has become incon- 
venient or not so convenient as others, through changes of 
population, and the development of railways and other means of 
communication, so that unions are not entitled to any special 
consideration on the head of coiivenience. 

It is no doubt true that boards of guardians are the only bodies 
which at present have the elements of local organisation strongly 
developea ; but they are not bodies that are much looked up to, 
and the same or a stronger common life would rapidly centre 
round any other district more convenient than the union upon 
which the same or wider powers were conferred. 

The petty sessional district and the highway district may be 
dismissed at once. They are of all sizes and shapes, 
tionof^her ^^^ hB.ye nothing to recommend them from the 
existing areas sentimental point of view. Hundreds, on the other 
as Units. hand, have a very old and honoured history ; but 
they are now so split up into fragments that their revival as a 
unit for reformed government would be out of the question. The 
only remaining area which is possible is that suggested by Mr. 
B. F. Lock, in his paper read before the Social Science Congress 
in 1880 * : a paper, admirably clear and well-reasoned. Mr. 
Lock argues at some length in favour of the electoral divisions 
under the Ballot Act, which have been specially planned since 
1872 for the purpose of convenience of access and facility of 
locomotion, all being grouped round a town or large village. 

law area, under a separate board of guardians. There have been also formed 
within tiie same area eleven local board districts and a second municipal 
borough, that of Bootle. Thus, there are within this area — which is practically 
that of the West Derby Union — two municipal councils, three boards of 
guardians, eleven local boards of health, twentv-four bodies of overseers ; and 
there are besides five burial boards, two school boards, and one highway board, 
making a total of forty-eight local authorities acting in complete independ- 
ence of each other ; the complication being increased by the fact that a single 
board exercises its different functions over different areas. Thus, the West 
Derby Board of Guardians have control over the whole twenty- two townships 
in the union for poor law purposes, whilst they are the rural sanitary authority 
in only ten of them, and tne educational authority in eighteen and a half." 
* Transactaonfl of the Social Science Association for iSsO, pages 697 0t seq. 
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Speaking generally, I find mach to approve in Mr, Lock^s 
scheme ; but I do not think we have at present the materials 
for assessing the workability of these respective suggestions. 

It appears to me that a first step in the reform which we 
B darr bope to attain is the institution of a Boundary 
OommiBsion Commission, with instructions to examine in detail 
•houid be and geographically the various areas now in force in 
appointed, ^^j^ county, and to see how far they can be har- 
monised and unified on one comprehensive plan. The really 
wonderful way in which the recent Boundary Commission got 
through their very laborious and delicate work, and the sur- 
prisingly universal acquiescence in their decisions throughout the 
country, seems to me to be of the very happiest augury for the 
success of a similar Conunission for settling the areas of local 
government. Some words, in fact, of Sir uharles Dilke would 
seem to imply that there was, at one time at any rate, an idea 
of extending the functions of Sir John LambertTs Commission 
with this view. The Commission is still being kept alive, 
possibly with some object of future usefulness, and I can 
imagine nothing more fitted to expedite the reform of local 
government than the inauguration of a Boundary inquiry such 
as I have suggested. 

In settling the areas for local government, regard should be 

had not only to the symmetry of the area, but to 
^"^^MMd ^^® natural characteristics and boundaries of the 
mujBtbehad locality and the class of inhabitants that dwell in 
tooharao- it. Dr. Rumsey gives, in one of his works,* a 
loSSy.**^ striking instance of contrariety in the selection of 

areas for registration purposes : — 

" The Forest of Dean is an extensive district, of remarkable geological 
formation, bounded on two of its three sides by important rivers, and 
inhabited by a distinct class of people, living for centuries past under 
peculiar laws and local customs, and now largely employed in mining and 
metallic works. One might expect that the published statistics of mortality 
and reproduction in the Dean Forest would throw some light on the physical 
and sanitary condition of its inhabitants. But the census and registration 
returns giye no precise information on the subject, and not only do those 
districts (unions) which contain most of the Forest parishes, include other 
parishes, outlying and different in kind, but no fewer than twelve of the real 
Forest parishes, with a total population of more than 20,000, are included in 
unions belonging to the adjacent 'Registration counties' of Hereford and 
Monmouth. Nor do the Forest portions of these unions constitute separate 
sub-districts, so as to admit of being again grouped together for statistical 
returns. To determine, therefore, the longevity, mortality, and sanitary 

* Essays and Papers on Some Fallacies of Statistics. By Heniy W. 
Bumsey, M.D., F.R.S. Smith, Elder, and Co. 1876. (Page 3). 
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state of this singular people would require a new territorial distribution of 
the population, and a new compilation of primary facts." 

Another and very obvious point would be that the district 
must be important enough to treat the problems of government 
in a scientific spirit, and at the same time compact enough and 
manageable enough to ensure the practical and business-like 
supervision of details. 



FBIMABY AU 

For each of the existing areas there is of course an authority 
fulfilling functions more or less important. But I doubt if 
many people know or appreciate the astounding number of 
j^ . separate organisations that now exist for one or 

thoritiesfor another purpose of local government. A recent 
Ziooai Gov- Parliamentary return (No. 96 of 1885) gives some 
©""a®"^^ figures on this head which may be worth repro- 
ducing. For 1882-39 accounts were received from the following 
number of local authorities in England and Wales : — 



Poor Law Boards of Guardians 647 

Orerseers of Poor Law Parishes 14891 

Ck>unty Authorities 03 

Municipal Corporations 247 

Urban Sanitary Authorities ... 070 

Rund Sanitary Authorities ... 677 

Port Sanitary Authorities 47 

Joint Boards 21 

Burial Boards 882 

Commissioners of Baths and 

Washhouses 12 

Lighting and Watching In- 
spectors 187 

Markets and Fairs Commia- 

sioners 7 



29 



46 
64 



Bridge and Ferry Trastees 

Metropolitan Simitary Autho- 
rities, &c 

Commissioners of Sewers (Ex- 
tra Metropolitan) 

Drainage, Embankment^ and 
Conservancy Boards 178 

Churchwardens (Church Rate 
Accounts) 182 

Harbour, Pier, and Dock 
Authorities 62 

School Boards 2116 

Highway Authorities (Rural 
Sanitiury Districts) 6890 

Turnpike Trustees 113 

Or a total of 28,222 authorities in all, levying at least 18 
different kinds of rates. 

The relief of the poor is looked after exclusively bv boards of 
guardians, who also control, as such, public vaccina* 
tion, the registration of births, deaths and marriages, 
assessment for poor rates, attendance at elementary 
schools where there is no school board, and the 
charges of pauper lunatics. Most of the work that 
we are accustomed to class as ** sanitary " is performed by town 
councils, local boards, or other urban authorities ; or in default 
of such, by boards of guardians acting as ''rural sanitary 
authorities.** The powers of rural are not so great as urban 
authorities. Both are responsible for water supply, sewerage 
and drainage, the inspection and prevention of nuisances, and 
the limitation of the spread of infectious diseases. But an 



DistribntioxL 
of duties 
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urban authority has in addition powers as to town improvements, 
lighting, maintenance and regulation of streets and roads, new 
houses and the like, which are not possessed by rural authorities.* 

The highways are now under a variety of jurisdictions. There 
are (a) the highway " parish," (6) the highway district, and (c) 
the district of an urban or rural sanitary authority exercising 
highway powers. About 6,000 parishes now separately main- 
tain their own highways. There are about 362 hiffnway districts, 
composed of some 8,000 niral parishes combined for highway 
purposes. Every urban sanitary authority is, by virtue of the 
tublic Health Act, the exclusive highway authority within its 
district ; but rural authorities do not, as a rule, exercise any 
highway powers, though they may be invested with suCh powers 
under the Highways and Locomotives Act of 1878. 

The maintenance of elementary schooh may be either under 
the care of school boards elected ad hoc^ the area for which 
boards is always a borough or poor law parish. When a school 
board is not desired, primary education is placed under the 
supervision of a school attendance conmiittee. In boroughs 
this committee is appointed by the town council, in urban 
sanitary districts by the local authority, and in rural districts 
by the boards of guardians. 

It might have been thought that the guardians of the public 
health would have been the fittest authority for securing the 
proper and decent burial of the dead. But even here our pas- 
sion for multiplying authorities manifests itself. The boards 
to whom we conmiit this lugubrious function consist of a com- 
mittee of ratepayers nominated by the vestry; though the 
board once appointed has power to fill up its own vacancies, 
and thus can arrogate independent functions. The Burial 
Acts may also be adopted by any poor-law parish, or by any 
ecclesiastical parish, or by any township or district, although 
embraced in a common-law parish which has already a burial 
board of its own. And when any portion of a common-law 
parish has acauired a separate burial board, the remnant of that 
parish is entitled to have a similar board. 

The duties of the other local authorities mentioned in the 
above list scarcely call for detailed description. 

Uniflcation of Authorities. 
It has been argued against the proposed unification of 
local authorities, that the duties now performed locally are so 
diverse that they could not all be fulfilled by the same body. As 

* This senseless and utterly unnecessary distinction should at onoe be 
swept away ; indeed, with a revised local authority there would be do place 
for It 
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well might one say that because the objects of Imperial Govern- 
ment are many and varied, therefore we should have a separate 
^^^^jjj^^^ mmistry to look after the Army, another for the 
against mii* Navy, another for the administration of justice, and 
floation. go on. We have only to imagine each department 
of state " working by itself, drawing up a detached budget of 
its own, for its own independent parliament, and obtaining for 
itself the grant of a separate income-tax," which would be the 
strict Imperial analogue of our present local system, to reduce 
this argument to an absurdity. No doubt in the future the 
affairs of the unified local authority would fall more and more 
under the immediate supervision of committees acting in its 
name, though responsible to it ; but this is only applying to 
local administration principles of division of labour, wnich hold 
good and work well m every other department of industry- 
It is contended, too, that this unification of area, this sup- 
pression of the myriad petty authorities that now divide 
amongst themselves the duties of local government, would 
render useless all the machinery that has been forged at so 

Unifloation P*^*^ * ^^^^9 ^^^ destroy many old ana valuable 
does not historical associations. Not at all. No machinery 
»^®"J<^®- that was worth preserving would be thrown aside. 
^^ We should only fit new motors to it in place of 
those that were old, worn out, and unfitted to present circum- 
stances. As to historical associations, what halo of sanctilr 
clings round the poor-law union that we should gaze at it with 
bated breath, and hesitate to invade its sacred area? It is a 
^pireation of fifty years old, which until twenty years 
^oriUMiff« *8^ ^^ °^ common life growing up around it. The 
nearly aU of parish is unfitted, from its diversity of size and 
™**^^ population, to become the unit of local government, 

'^ and, moreover, the course of all recent legislation 

has been to deprive it of such powers as it formerly had. High- 
way areas are largely co-extensive with parishes. Local 
boards are barely twenty years old; rural sanitary boards 
only thirteen years old ; school boards fifteen years old. Why 
should we be thought to lay sacrilegious hands upon local 
government in the aostract, because we propose the amalgamar 
tion and co-ordination of these manifold, intricate ana irra- 
tional organisations ? 

Let our reformers take heart at what was done fifty years 
Precedent *8® ^^' *^® reform of municipal corporations. The 
of reform circumstances of 1835 and 1885 are in many 
2^J^^^J^_ respects strikingljr similar. At both periods there 
tionain has been a reforming spirit in the air. Having put 

2^8ft. the Imperial Government in order in 1832 by the 
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passing of the great Reform Act, our legislators set to work to 
attack municipal government, or rather misgovemment, which 
then existed in raiJk luxuriance.* 

Shall I aflFront your Leicestral susceptibilities by reminding 
you that during the election of 1826, the then unreformed 
corporation of Leicester spent £10,000, and mortgaged part of 
their property to secure the return of a political partisan ? f 

The Municipal Corporations Act of 1835, whose jubilee was 
celebrated on the 9th instant, swept away all the manifold 
abuses that then disfigured municipal government, and provided, 
instead of an infinite variety of rotten and antiquated charters, 
an uniform constitution for all boroughs to which it applied, 
based on the model of the best administered municipal corpora- 
tions existing at that time. 

We have just undergone, though with an entire absence of 
the excitement and rioting of fifty years ago, an equally profound 
change in the character of the Parliamentary electorate. The 
marvellously quiet manner in which that change has been 
brought about, and its now universal acceptance by all parties, 
lead one to hope for a similar greeting to and acquiescence in 
any well-devised system of reform which shall oring unity, 
efliciency, economy, and a better reflection of the popular views 
into the counsels of local governing bodies. 

On this subject of unification of area and functions, Mr, 
Mill's remarks are peculiarly apropos. He says : 

" In each local circumscription there should be but one elective body for all 
local business, not different bodies for different parts of it 
Mr. J. S. Division of labour does not mean cutting up every business 

MiUon the i^to minute fractions : it means the union of such operations 
^^lSSigSv- *^ ^r® fi* *® ^® performed by the same persons, and the sepfr- 
emment. ' ration of such as are better performed by different persons. 
The executive duties of the locality do indeed require to be 
divided into departments for the same reason as those of the state ; because 
they are of diverse kinds, each requiring knowledge peculiar to itself, and 
needing, for its due performance, the undivided attention of a specially 
qualified functionary. But the reasons for subdivision which apply to the 
execution do not apply to the control. The business of the elective body is 
not to do the work, but to see that it is properly done, and that nothing 
necessary is left undone. This function can be fulfilled for all departments 
by the same superintending body ; and by a collective and comprehensive 
far better than by a minute and microscopic view. It is as absurd in public 
affairs as it would be in private that every workman should be looked 
after by a superintendent to himself. The government of the Crown consists 
of many departments, and there are many Ministers to conduct them, but 

* For details of some of the scandals then rife in the administration of 
Municipal Corporations, see Sanitary Record for September, 1885. 
t Report of the Ck}mmi6sioners on Municipal Corporations, 1835, page 54. 
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those MiniBters have not a Parliament apiece to keep them to their daty. 
The local, like the national Parliament, has for its proper business to consider 
the interest of the locality as a whole composed of parts, all of which must 
be adapted to one another, and attended to in the order and ratio of their 
importance." * 



Position of 
large towns 
as Units of 
Local GoT- 
emznent. 



Position of Iiarge Boroughs in Scheme of Local Gk>yemment. 

An obvious criticism on the proposed amalgamation of all 
duties of local government in the hands of one authority would 
be the impossibility of carrying it out whilst populous boroughs 
were maintained as separate organisations. Certainly no one 
would wish to destroy corporate activity in lar^e cities, and I 
am prepared to admit that the performance of all local functions 
in a town like this (Leicester), for example, by one 
single board, would be a serious, perhaps too great, 
a strain upon its members. For a great corporation 
to be under the control of the County Board (to be 

Rresently spoken of) of hardly, if at all, superior 
F, would be justly felt a grievance, and would deter 
food men from coming on the council. Seen at close quarters, 
owever, these difficulties disappear. All that is necessary is 
to make each large town of say more than 100,000 inhabitants 
Tobemade * "county" by itself, as is already the case in 19 
oonntiea townsf of very various populations for a different 
ooiporate. reason. And, after all, there would not be more 
than 30 places at the outside that would require this exceptional 
treatment. The Registrar General gives us weekly returns as 
to London and the 27 largest towns in England and Wales. 
These and their estimated populations in the middle of 1885 
are as follows : — 



TOWN. ^^ 

Birkenhead 93,098 

Birmingham 427,7«9 

Blackburn 112,574 

Bolton 110,086 

Bradford 214,431 

Brighton 114,672 

Bristol 218.169 

Cardiff 97,034 

Derby 89,691 

Halifax 77,378 

Huddersfleld 87,327 

Hull 186.292 

Leeds 333,139 

Leicester 136,147 



Town. 



Fopala- 
tion. 

Liverpool 679,724 

Manchester 337,342 

Newcastle-on-Tyne 153,209 

Norwich 9U16 

Nottingham 211,424 

Oldham 126,390 

Plymouth 76,045 

Portsmouth 134,659 

Preston 100,406 

Salford 204,076 

Sheffield 305.716 

Sunderland 126,327 

Wolverhampton 79,185 



* ** Considerations on Bepresentative Goyemment" By John Stuart Mill, 
pp. 273-4. London: Parker, Son and Bourn, 1861. 
t It may be uaef ul to give the names of these 19 cities and boroughs which 

U 
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In these towns, then, the major anthority should possess all 
the attributes of a County Board as subsequently defined. 
Whether the detailed work of the local administration as to 
Detailed health, medical relief of the poor, education, high- 
work of ways and the like could be better accomplished in 
^?^^?iA^ such towns by a wholesale delegation of powers and 

xninistratloii j j» i -xx -l ai_ -x i j i_ r 

iniarse duties to committees, or whether it would be prefer- 

townB. able to appoint sub-authorities for wards, correspond- 

ing in their functions with the " primary authorities " in less 
populous places, may be left for future consideration. 

Perhaps it might be possible in counties where there were a 
good many considerable towns below the 100,000 population 
provisionally fixed upon as the limit for a County Authority, to 
Position of ^^^^'^^ them either alone or in combination (though 
smaller ui the latter case local jealousies would be sure to 

Boroughs, arise) with similar County powers. The boroughs 
still smaller, which would no doubt be the most tenacious of 
their franchises, need not be absolutely destroyed. No senti- 
ment has yet gathered round a local board district or a poor law 
union. But a borough links us in a way with the past, and I 
have not the least desire to do away with what a little girl once 
identified with the " pomps and vanities of this wicked world " — 
the Mayor and Corporation going to Church in full regalia. 
The boundaries and boroughs would of course have to be altered 
where necessary so as to fit in with the new primary areas to 
be settled by the Boundary Commission ; but otherwise their 
organisation might be retained, added splendour being given to 
their deliberations by the accession of new and important duties. 

For the ^* primary areas " in the new dispensation which will 
not be boroughs, the excellent name of baronies has been 
suggested by Mr. Benjamin Fossett Lock.* ** Barony '5 is the 
"Baronies.'* N^"'^*''^ successor of the old Saxon ** hundred" 
(which name cannot be used as it would conflict 
with the actual hundreds that still exist for some purposes), and 
it is a name common to England, Scotland and Ireland. Indeed 
in the latter country it is of some considerable importance ; and 
its adoption for our new " primary area " may I think be 
unhesitatingly approved. 

Are separate counties (sometimes called counties corporate as contrasted with 
cotiniiee at large), though the dignity is of no particular legal importance at 
present, except that they elect their own aherins. 

Counties of Ot^iM,— Bristol, Canterbury, Chester, Exeter, Gloucester, 
Lichfield, Lincoln, London, Xewcastle, Norwich, Worcester, York. 

CowUies of Towns, — Berwick, Carmarthen, Haverfordwest, Hull, Nottin^ 
ham, Poole, Southampton. 
See p. 71 of '* Justice and Police," by F. W. Maitland. (Macmillan & Co., 1685), 

* Social Science Transactions, 1880, page 701. 
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Constitution of Primary Authorities. 

Having settled our area of local government, the next point 
should be the constitution of the administrative body and the 
mode of its election. As to this there is not much to be said. 
It has already been argued that for all local business there 
should be one authority, and one only. Municipal corporations, 
local boards, highway boards, boards of poor law guardians, 
school boards, burial boards, and the other ooards that now vex 
the soul of the ratepayer would disappear as such, their functions 
being all performed by committees of the unified local authority. 
So that we should at once sweep away all those extraordinary 
variations in the qualifications of local councillors and in the 
mode of their election, which the ingenuity of the draftsmen 
of different Acts has devised. It would be impossible to explain 
these permutations in a connected statement, and I would 
therefore refer enquirers to a very useful table which was 
prepared in the omce of the Local Government Board for the 
use of a Select Committee of the House of Commons of 1878, 
on the election of Poor Law Guardians. Town councils are 
VariationB ®l®cted on the Ist November, local boards in the 
indfttesand first week of April, highway boards on the 25th 
periodB of March, and school boards at any time of the year. 
°°' School boards once elected endure for three years ; 
Highway boards and boards of guardians only for one year ; 
whilst in town councils and local boards one-third of the 
members retire every year. The rating which gives a man only 
one vote for a town councillor, may give him six 
t^^^aff" ^^^^ he is voting for a burial boara, and an inter- 
mediate number when he is voting for a board of 
guardians. Sometimes a ratepayer can vote by filling up a 
paper, whilst at others he must attend at a polling station ; 
sometimes he gets placed on the voting list without any personal 
trouble, at others he cannot vote because he has not made a 
formal claim ; sometimes the voting is conducted openly with- 
out concealment, whilst at others it is secret, and a oivulging of 
the way in which a vote has been given may invalidate it and 
get the voter into trouble. For school boards no qualification 
Vuiatioiii ^^ required for candidates ; they need only be rate- 
in quaiifi- payers to serve on burial boards and highway boards ; 
oatioxL ^J^^ {qy town councils, guardians, and local boards 

they must be rated in amounts which are different in each case. 
There is no sort of justification for all this variation and 
confusion. 

** The system is extravagant in time, in men, and in money. A further and 
more serious evil, consequent on the dispersion of functions, is this: the 



308 LOCAL GOTXBNHENT EBFOSM. 

number of capable men able and willing to take part in local government ia 
limited. The numerons boards therefore have to be filled up with very 
indifferent material. A locality which might well f umiah a single board of 
competent men, is quite unequal to provide four or five such boards. Beaidee 
the very limited sphere of usefulness which is open to a man who serves in 
any one of the existing petty boards, effectually deters many good men from 
coming forward.** 

What we want is one nniform system of voting, election, 
qualification and tenure of office. This would be 
Uniform provided for by our unified authority. Each rate- 
wB^M of payer should have a vote, but only one, and those 
voting, eiec- qualified to vote should be qualified to be elected* 
**°^ **^^" ^^^^ would put working men in a position to ^t 
t^^ their special wants met, and their special difficulties 

recognised and provided for. The representation 
of owners opens up large questions of the incidence of local 
taxation, into which it is beyond my present purpose to go. But 
whatever financial reforms may td^e place with regard to local 
burdens, it seems inevitable that the owner as well as the 
occupier will have to take his share of direct local taxation, and 
in this case he would be clearly entitled, as it would certainly 
be to his interest, to have a voice in the election of local 
representatives. 



DutieB of the Primary Authority. 

On this subject it is not needful to go much into detail ; it 
must suffice to say that to the new local authority should be 
Oonserva- transferred all local functions which primarily affect 
tionofthe the particular district alone. The conservation of 
^^^th *^® public health in its broadest sense, including, 

^®^ for instance, in that term, the giving of medical 

relief to the poor, the supervision of public vaccination, the 
registration oi births and deaths, and the burial of the dead, 
the elementary education of the young, the maintenance of the 
highways, and generally all matters affecting the well-being of 
its constituency, should all be under the management of this 

authority. The law should everywhere be uniform, 
uj^orn^* Powers now only given to urban authorities in 

one case, and to places over 25,000 population in 
another, should be granted universally. The senseless and 
mischievous limitation of the powers of so-called rural authorities 
should be broken down. In most of the clauses in the Public 
Health and other Acts in which mat/ appears, shall should be 

* Jttdge Chalmers on *' Local Govenunent," page 23. 
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sabstitated for it. It would not of coarse be needful that 
every power given should be exercised to begin with ; but it 
shomd be there, and the scandals of unrestricted and unregula- 
ted building by jerry-builders in the so-called " rural " outskirts 
of great towns should be made impossible. 

r need hardly say that a considerable experience and study of 
public medicine has shown me a number of defects in the law 
which I should like to see remedied. But the imperfection of 
our present code of legislation is not so much my theme to-night 
as the imperfection of our present system of administration. I 
do not therefore propose on the present occasion any detailed 
criticism on particular points of law, but shall confine myself 
as far as possible to statements of principle* 



Staff of Primary Authorities. 

At present every local authority that now exercises lilliputian 
sway over a portion of our social life has its staff of officials, 
the collective salaries of wbom are out of all proportion to the 
work done. Such officials receive remunerations which may 
appear little more than nominal, but which total up to an enor- 
mous aggregate. The amount paid in salaries by local autho- 
rities has been calculated by a competent authority at something 
like two and a half millions sterling per annum. A retaining fee 
of £10 or £20 simply means that a man does local government 
work with his left hand when he has time to spare from the 

E re-occupations which constitute his means of liveli- 
pxvMeoLii ^^' ^^ ^^^ unification of area and authority there 

liooai Gov- would be no need for this huge undisciplined army. 
™5J^* Officials should be required to devote their whole time 

to the duties of their office, and should be paid a salary 
which would attract intelligent and business-like men to accept 
such appointments. I am of course now speaking of the non- 
technical officials, such as clerks, rate collectors, assistant over- 
seers, relieving officers, registrars, school attendance officers, 
sanitary inspectors, surveyors and the like. These appoint- 
ments would not endure in their separate and fragmentary 
form. They would be consolidated and re-cast, and one official 
would in future exercise the functions of a good many of the 
present officers — in sparsely populated areas, perhaps all of them. 
The only professional officers which of necessity need be 

attached to the primary authority would be a legal 
oAoenof adviser, who would probably, as a rule, act as the 
load an- clerk or secretary to the authority, and might also 
thoriiy. exercise the functions of superintendent registrar ; 
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and a medical officer, who would look after the sick poor, 
and act as general medical adviser to the authority on ordinary 
matters of health. The latter would be in communication with 
the superintendent medical officer of health, to 
Medical \yQ presently referred to ; would send him notice of 
^^^' all attacks of infectious diseases; and would take 

of his own motion such immediate action as to outbreaks 
and as to nuisances as might be necessary to set the ordinary 
health law in motion. He would also act as factory surgeon 
under the Factories and Workshops Act of 1878. But he 
would not himself make any recommendations as to new works 
or schemes of sewerage or water supply to the local authority. 
He would express his views to the medical officer of health, and 
the latter would then make inquiry and report on the subject 



THE coinnnr authobity. 

Ifeoessity of an Authority intermediate between Local and 

Central Authority. 

At the time of the earlier amtation for the reform of local 
government, to which I referred in my opening remarks, there 

was less unanimity than at present as to the 
heto^^ necessity of an authority intermediate between 
Boyaisaiii- the primary and central authorities. Although a 
tary Com- crreat majority of the witnesses before the Boyal 

oamtary Uommission spoke m favour of such an 
authority, the Commissioners themselves did not recommend its 
creation.* Their opinion is now, however, of little more than 
historical interest, as the arguments against the establishment 
of an intermediate authority have been disproved by all subse- 

Suent experience. Practically the only witness of any weight 
lat spoke against intermediate autnorities was Mr. John 
Simon, who then held the post of Medical Officer of the Privy 
Council. Even Mr. Simon thought it possible that the county 
magistrates ^^ might advantageously act for some special health 
purposes, and also where the administration is to be over a larger 
area than that of Unions " (Q. 1828). But in the administra- 
tion of the nuisance law he thought " there ought to be no suc- 
cessive local authorities, that there should he but the one 
responsible local authority and the central government to look 
after it.*' 

It is evident from this answer, and from the fuller views as to 
the laws and administrative agencies contained in his Eleventh 

* Second Beport, voL i,, p. 64« 
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Beport to the Privy Council (1868), that Mr. Simon, in 
expressing a view antagonistic to intermediate authorities, was 
not contemplating that general reform and unification of local 
government now in question. He thought that as regarded health 
matters it would be inexpedient that anything should come 
between the central authority and the local board in bringing 
what the latter was doing to the notice of the former. ^* It 
would intercept communication rather than promote communi- 
cation, and diminish the force of stimulation rather than give 
it effect." (Q. 1973). It has, however, to be remembered 
that in those days it was thought possible to create a central 
Interfere authority that should directly influence, and, so to 
enoeby say, interfere in the every-day business of local 

^"k^ authorities. This bureaucratic dream must since 

eveiy-dS' have been effectually dispelled. No one disputes 
local bofli. that a power in reserve against recalcitrant, idle, or 
neM. wasteful authorities is of the highest import- 

ance, and that a central office for the purpose of harmonising 
and assisting local action may be of real helpf idness to the 
country. But anything more than this, any general super- 
vision or interference in the ordinary functions of a local 
authority by a department of government, has always been 
resented, and always will be. 

At the same time, there are many matters which reouire 
joint action or an area larger than the ^^ primary area for 
their proper performance. It has been found enormously 
T}manit^af difficult to get local authorities to voluntarily 
unangins Combine for any joint purpose whatever ; and when 
oombina- they are compulsorily combined, it stands to reason 
**®°*' that they are not particularly anxious to make the 

combination a success. There are perpetual bickerings and 
struggles for supremacy, and the last state of that joint area 

fets to be worse than the first. Witness the difficulties which 
ave arisen in the combinations for the appointment of a medical 
officer of health debarred from private practice. One combi- 
nation after another has fallen through, and the unfortunate 
health officer cast adrift. The bond which keeps together those 
that remain is but a rope of sand. 

Our primary areas need, therefore, a multiple of some kind 
to which shall be delegated certain larger functions that an 
ordinary local authority cannot with economy or 
efficiency carry out by itself. Such stimulation to 
quire a activity on the part of the primary authority as is 

moitdpie. ordinarily necessary could be accomplished by the 
machinery of the authority for the larger area in a way to be 
presently explained, and as the county authority would consist 
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largely of delegates of the primaiy authorities themselves, there 
would be less restiveness at such control than at that exercised 
by permanent Government officials sitting at desks in White- 
hall, with little or no knowledge of the practical difficulties in 
any particular case. When I come to mscuss the functions of 
county boards, I think it will be seen that there is a quantity of 
good and useful work for them to do, and that their estabhsh- 
ment would ensure greater economy and efficiency in our local 
administration. I content myself therefore for the present 
with a simple statement of the need for the establishment 
of an authority intermediate to the primaiy and central au- 
thority. 

Inasmuch as sanitary matters form so large a part of the 
duties of local self -government, it would clearly be desirable 
that in any mapping out of the country for administrative pur- 
poses, the configuration of the country most adapted for sanitar- 
tion should be studied and as far as possible followed. For the 
o. Mti n f ^"^^^^^ already given, it would, I think, be impossible 
watershed to adopt as our ^intermediate area " auythmg else 
•Teas. than the county, which has many generations of 

useful work to recommend it, and is hallowed by historical asso- 
ciations which we cannot lightly set aside. Short of an absolute 
re-arrangement of the whole country, which this century at all 
events is not prepared for, and which appears in any case to be 
unnecessary, the only alternative to the country as an " inter- 
mediate area " is that of the watershed. Now there is much to 
recommend a watershed as an area for sanitary purposes, and, as 
Mr. Tom Taylor well observed in his evidence before the Royal 
Sanitary Commission, a watershed board, if we were absolutely 
free to choose, would be most naturally fitted to be the inter- 
mediate authority.- 

Sir Henry Thring, the Parliamentary Counsel, would estab- 
lish a conservancy board over a whole river basin ; Sir Robert 
Rawlinson would map out the whole kingdom by its watersheds 
under River Conservancy Boards, and put each tributary river 
area under a Sub-Conservancy Board, the entire oi]Q;anisation 
being under one Central National Conservancy. The Town 
Clerks of Liverpool and Manchester, Dr. Rumsey of Chelten- 
ham, and Mr. Bailey Denton, gave evidence before the Com- 
mission to much the same effect. But none of these gentlemen, 
except perhaps the last, whose view was that ** there is no 
other proper division of the country than watershed divisions '' 
under the control of Conservancy Boards (Q. 4848), seem to 



* First BepoTt, page 20. (i.22SetMq. 
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have looked upon these latter if erected as anything else than 
special boards formed for definite purposes of arterial drainage, 
water storage, and river protection. They did not contemplate 
their acting for all purposes of local government as what Mr. 
Tom Taylor called a " buffer " between the local and the central 
authorities. 

It is one argument against counties as intermediate areas that 
they are so various in size and population. But has anyone 
Watenhed thought at all of the varying sizes of watersheds t 
areas im- The table given in the Appendix (a), which I borrow 
ponibie. from Mr. Bailey Denton's evidence, is conclusive, I 
submit, of the impossibility of our looking, in these latter days, 
upon a "watershed area " as a practical lactor of local govern- 
ment. For instance, the Thames and its tributaries pass 
through ten counties ; the Trent and Derwent through seven 
counties ; and the Cambridgeshire Ouse through nine counties. 
No divisions of the country such as these could be tolerated at 
the end of the nineteenth century, at the expense of all existing 
areas. 



Constitution of Intermediate Authority. 

For reasons which have already been discussed, the interme- 
diate area must be the county. But if we were to make the 
present administrators of county matters, viz., the justices, into 
the " County Board " which is in everyone's mouth, and to the 
establishment of which both political parties are more or less 
committed, we should be met with the objection 
Jnstioea that the justices are in no sense delegates of the 
nominees of people. They are the last surviving relic of the 
the Crown, feudal system in this country. They derive their 
power from the Crown itself, and the popular voice has nothing 
whatever to do with their appointment. Practically they 
represent but one class of the community — the landlords ; and 
tenants and ratepayers have for years, almost for generations, 
been clamouring for a share in county government. 

A good many proposals have been made as to the constitution 
of county boards. They have mostly attempted the grafting 
of such boards upon our existing system of local government, 
and were therefore foredoomed to failure. The erection of one 
unified local authority for each "priman'' area" makes the 
constitution of county boards easier. Notwithstanding the 
arguments which have been put forward for making these boards 
directly elective by the ratepayers, I am inclined to the belief 
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that a more sober and reflective administration of counly 
County matters will be achieved by making the members of 

Boards to the i^ountj boards delegate of the primary boards ; 
conaiBt of f,^ that each of the latter should choose a number 
^^^ of members for the coanty board, proportionate to 
mary the size and importance of its district, from among 

=o«^ its own members or those ratepayers qnalified to act 
as such. Mr. Goschen suggested in his Batmg and Local 
Government Bill of 1871, that to delegated members of this 
kind should be added an equal number of magistrates chosen by 
the Quarter Sessions ; and Mr. Sclater-Booth made a somewhat 
similar proposal in his County Government Bill of 1878, though 
he did not propose the development of the county board or any 
of her organisation. If it be necessary that there should be an 
j,,^^^^ infusion of the magistracy in these counter boards, 
of magistRb- ft point which is open to argument, but which is too 
oyinConnty complicated to enter upon here, then, I think, a 
Boards. proportion of one-third would be quite sufficient to 
to meet all views. 



Duties of County Authorities. 

The duties of the County Board have next to be considered. 
In the first place, they would take over all the administrative 
business at present performed by the quarter sessions, except 
that of the control of the poUce, which being a department of 
the administration of justice, should be kept apart from the 
administration of the public health. The former is primarily 
a matter of Imperial concern, the latter is primarily a matter 
of local concern only. The purposes of the present county 
organisation are of two kinds. Imperial and local. Included in 

the first are: the maintenance of the peace, the 
P^IJ^®*^ reserve forces or militia, the administration of 
County justice, including the control of the police, and 

^™*^****'*" parliamentary representation. Amongst the duties 

of local government now performed bv the county 
magistrates, are : the management of bridges and main-roads, 
the control of lunatics, licensing of houses for the sale of intoxi- 
cating liquors, licensing of knacfeers and others, the execution of 
the Contagious Diseases (Animals) Act, including the inspec- 
tion of dairies and milk shops, the regulation of weights and 
measures, the adulteration of foods and drugs, the registration of 
voters, and the control, by way of appeal or otherwise, of minor 
local authorities. All the duties of the second class would be 
transferred to the new Coimty Board. 
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But there are many additional functions which may properly 
Additional be transferred to it. In the first place, I think 
^^tmty ^^* — ^much as the county has to provide and ad- 
Board, minister lunatic asylums — ^it should take up also 
the control of all workhouses and pauper infirmaries m the 
In-door county, and administer in-door relief. I cannot 
reUet myself see what essential connection there is 
between providing food and shelter for the poorest and weakest 
members of the community, and giving temporary medical or 
other relief to those suddenly struck down by sickness or mis- 
fortune. The proper organisation of what is now called the 
^ poor law " is a subject of great complexity, which has exer- 
cised the minds of some of our best administrators. I cannot 
now go into details with reference to it, but it seems to me that 
its solution would be immensely simplified by a definite rup- 
ture of the two kinds of municipal assistance to the individual now 
known by the names of " in-door relief " and ** out-door relief." 
The latter is a fair object for the consideration of the primary 
authority; the latter is a matter affecting more closely the 
county at large, and needing for its proper administration an 
area larger than that of the primary authority. There could 
not be a workhouse for each oi these, and there must of neces- 
sity be combination. Let workhouses therefore be 
Work* — g3 lunatic asylums are already — ^provided and 
*^^"^** administered by the county authority. Medical 
and other *' out-door " relief would still remain in the hands of 
the primary authority, and, divested of its poor-law taint, 
might be made, under a judicious system of combination with 
provident dispensaries, a valuable means of encouraging self- 
nelp among the poor. 

Financially, too, this transference of in-door relief would be 
UnfUmeas *^ advantage. Nothing is more anomalous or 
of present unfair than the poor law rating as at present prac- 
FooriAw tised. Let us suppose a town which, together with 
^^^' certain rural parishes around it, forms a poor law 

union. The town contributes by far the greater proportion of 
the paupers, but the incidence of the poor rate is not thereby 
made heavier on the town than on the rural parishes. All 
pay alike, so that the rural people help to lighten the poor law 
Durdens of the urban. And to make the matter still worse, a 
farmer is rated upon a system that may make his assessment 
greater than his whole income, whilst a tradesman in the town 
probably pays only on a part of his income. These inequalities 
would be less severely felt if all in-door relief were transferred 
__. ^j^^ to the county boards; and the "workhouse test*' 
t^nt. which has so diminished out-door relief when 
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guardians are in earnest about it, would tend to become more 
generally applied if the expenses of pauperism could be thereby 
shifted from their own shoulders to that of the county at large. 
The success of the Metropolitan Poor Fund under Mr. Hardy's 
Act of 1867 ought, I think to give us some encouragement in 
spreading the expenses of the maintenance of in-door paupers 
over a larger area than at present. 

The present state of the highway law is very unsatisfactory. 
A bridge is under the control of the county ; the roadway which 
it was erected to support is under the control of the highway 
Control of ^oard. "Main roads," a new class of highways 
mainroada invented in 1878, are under the care of highway 
andbzid«es. authorities, but the county has to pay hsuf the 
expense of their maintenance, and has also some general powers 
of control over highways. In the revised arrangements all 
main roads and the bridges over which they run should be under 
the definite control of the county board. All other roads and 
bridges should be under the local authority. 

The county authority would also have to watch and from 
time to time to intervene in enquiries and legislation affecting 
watersheds, drainage, and rivers. 

These are definite duties, in which there would be no possibility 
of overlapping of jurisdiction between the primary and inter- 
mediate authorities. Nicer questions would arise when a duty 
primarily devolving upon a local authority, such for instance 
as the provision of sewerage or of a proper water 
OombinB*- supply, was plainly beyond its unassisted powers, 
primarj In si^cb cases the county authority, which would be 
authorities cognizant of these difficulties through the agency 
^^S^^ of its officials, to be presently referred to, should 
have power to combine two or more authorities for 
a definite sanitary purpose, and to apportion the expense of the 
necessary works amongst the jurisdictions concerned. Where 
one autnority obstinately refused to join in a work that was 
plainly reqmred, or denied facilities to its neighbour which it 
Ooerdonof ^*^ ^^ moral right to refuse, then tne county board 
reooaant should have the power of coercing sucli local 
authoritiea. authority into doing what was necessary. Similarly, 
if a district was insufficiently supplied with schools, it should be 
the duty of the county board to see that the deficiency was 
corrected. Obviously this exercise of power would be less 
resented if coming from an elective board, in which the offending 
body was itself represented, than if emanating from a Govern* 
ment department. 

There is one function which should devolve upon county 
authorities on which I 'find it necessary to enlarge a littie. 
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The supply of pure and wholesome water by a local authority 
Watenhedi ^ '^^ constituents is of course of primair importance, 
and water But in casting about for sources of supply, authorities 
aoppUea. }iave not been particular to confine themselyes to 
their own watershed, the yield of which fairly belongs to them, 
but haye impounded supplies just where it happened to be 
conyenient for themselves, regardless of the present wants or 
possible future needs of the districts included in the watershed* 
Practically there has been no one to say them nay ; and an Act 
of Parliament once obtained, ^'yested rights" of the most 
uncompromising kind haye been claimed and fought for in the 
law courts. It has even happened that a district to which a 
water supply captured by a great corporation properly belonged, 
at least in part, and whose area was traversed oy the corporation 
water mains, has been refused any share of the water, on the 
ground that it was the property of the corporation, and none of 
it could be spared. 

It must not be forgotten that there are other interests besides 
those of the local authorities and the water consumers to be 
considered and guarded. Primd facie each district may be 
entitled to consume so much of the water found within it as 
may be necessary or convenient for its purpose. It may 
acquire the right to take the water, either oy agreement with 
those who have the right over it, or by compulsory process by 
provisional order where those parties oppose. 

But the taking of water from beyond the district is a question 
not merely between the water owner and the water consumer 
immediately at issue, but involves other, perhaps much wider, 
TaUnffof uiterests ; and if public inquiry be necessary in 
water ftom cases where the local authority and the owner are 
««>*^ at issue, much more is it needful to require vigilance 

b^oontroUed ^° *^® P*^ ^^ some outside authority where those 
byCtonntj parties are agreed. True it may be that in many 
Board. instances there might be no practical mischief in 

allowing the local authority to bargain without restriction, with 
the owner of neighbouring land or water, for its necessary water 
supply; but there must be other instances — e,g.j a proposed 
taKing, by agreement, of water from another watershed within, 
or beyond, the district — where the exercise of such unrestricted 
power might operate to the serious prejudice of another district, 
perhaps adjoining, and perhaps even distant. It is impossible 
to anticipate by Statute Law the varying circumstances which 
may arise, and the consent of the county authority ought 
invariably to be obtained to the taking of water by a local 
authority for the purpose of public supply, power being given 
to the central authority, if the consent of the county authority 
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should be withheld, to hear the parties interested, and to 
decide,* 

The giving of this consent qnght never to be a mere for^ 
Inquiry malily. The inquiring authority should order 
•hotOdbe skilled investigation by its own officers into the 
m^deinau whole circumstances of the watershed as regards 
^*'®"* sufficiency of supply for its own wants; and an 

unopposed petition for sanction should make it, if possible, more 
vigilant in ascertaining that the future interests of the com- 
munity at large would not be prejudiced by its present consent. 



County Authorities and Private Bills. 

It is a point worthy of consideration, whether couniy authori- 
ties could not relieve the Imperial Parliament from part at least 
of its incubus of private bills, if they were clothed with powers 
to authorize the construction of railways, canals, water-works, 
drainage, and other schemes affecting their county. The reform 
Befo f ^^ private bill legislation is, like the reform of local 
Private Bm government matters, a matter to which Parliament 
liei^siatiozi. will have to give attention very shortly, and I do 
not propose to obscure my present issue by enlarging on this 
very fertile and suggestive topic. But I have thought it 
would be useful, as indicating the possibilities of a transference 
of some at least of the private bill duties of Parliament to the 
authority of each county, acting as a kind of local legislature, 
to take out the objects of the local bills which have been passed 
into law during the last four years. The result is as follows : — 
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203 
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* See on this subject the report of the Metropolitan Water Supply Com- 
mission, 1869, p. cxziv. 
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Now 83 regards the gas and water and tramway schemes 
at least, the county authority would be likely to give as 
sound a decision as the chance agglomeration of four or five 
members of parliament, and those of necessity not the most 
enlightened or business-like. It is true that the latest writer on 
the subject, Mr. Frederick Clifford, expresses the opinion that 
*^ a change of tribunal from parliament to some outside tribunal, 
might, and indeed would, affect the character and weight of 
the decision, but would alter none of the other conditions which 
make existing procedure costly." * A rising and successful 
counsel at the parliamentary bar is, perhaps, hardly the most 
impartial judge on this question ; and I leave the point open 
for the moment, with the expression of my strong opinion, 
derived from a very extensive experience of pri- 
neaaS vate bills of different kinds, that nothing could be 

proMint more wasteful of time, strength, and money, than 

■y"*®™* the present system of private legislation. 

Against Mr. Frederick Clifford, I may perhaps be allowed to 
put John Stuart Mill Says Mill : 

'^ It is but ft small portion of the public business of a country which can 
be weU done or safely attempted by the central authoritiee, and even in our 
own Oovemment, the least centralised in Europe, the legislative portion at 
least of the governing; body busies itself far too much with local affairs, 
employing the supreme power of the State in cutting small knots which there 
ought to be other and better means of untying. The enormous amount of 
private business, which takes up the time of Parliament and the thoughts of 
its individual members, distracting them from the proper occupations of the 
great council of the nation, is felt by all thinkers and observers as a serious 
evil, and, what is worse, an increasing one. "t 

This was said nearly a generation ago, when the procedure 
of Parliament was more leisurely and infinitely less fatiguing 
than at present. What would Mill have said of the new order 
of things, when almost everything is the subject of intermin- 
able wrangles and discussions, and Parliament is absolutely 
choked and paralysed by its own verbosity, and by its cumbrous 
and antiquated methods of procedure 1 

For the re-adjustment oi the areas, debts and property of the 
primary authorities which would become necessary when the 
Qfy^j^j^^ scheme of reform sketched out in this paper was 

Boards to brought into force, the county board would be 
re-adjuBt responsible, being perhaps temporarily constituted 
im?pToper^ for that purpose from delegates of the existing local 
of Primary authorities. This would ensure a hearing of all 
Authorities, claims, and a settlement by one's own people, which 

* •• A History of Private Bill Legislation," page 260. (Butterworths, 1886). 
t "Bepresentative Govenunent," page 266. 
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is always preferable to that of a stranger^ as a government 
official must necessarily be. 

There are some other matters which might properly come 
under the control of the county authority, such for instance as 
the decision as to *^ local option" with regard to the sale of 
intoxicating liquors in any area, the administration and super- 
vision of the charities and charitable foundations of the county, 
and the like ; but as I am addressing a Congress of sanitarians, 
and am looking at the question of local government reform 
more from the hygienic point of view, I do not think it neces- 
sary to do more than mention these. 



Officers of Intermediate Authority. 

It will have been pretty obvious from what has gone before, 
that I am contemplating the grouping of all skilled and 
technical officials round the county board. This will conduce 
at once to economy (because each primary authority 
offloiaiB of could not provide an expensive staflf for itself), to 
County efficiency (because the county can afford to pay for 

^^"^ the entire services of good men), and to continuity 

and symmetry (because the same official can be employed on all 
works of an iaentical kind). The superior officials that a 
county board would require for the proper management of its 
business would be the following : — 

A Secretary^ who should be a man of administrative ability 
and organizing power ; not necessarily a lawyer, as the clerk of 
the peace woma look after the legal business of the county. 

All Architect and Surveyor, under whose care should be the 
county buildings, the roaas, and the bridges. To him should 
be referred all plans for new public buildings and erections, such 
as hospitals, infirmaries, asylums, and the like ; and he should 
possess the power of inspecting and reporting on the fabric and 
sanitary arrangements of all existing buildings of the kind. All 
technical points arising out of the passing by the ** primary 
authority of plans of new domestic houses should come before 
him. 

A skilled Chemist^ who should act as public analyser of all 
adulterated food and drugs, of all suspected water, of the purity 
of gas supplies, and of the pollution of the air by noxious trades. 
[In smaller counties these duties might be made over, as they 
are already in some large towns, to the medical officer of health]. 

A Vetertnaru Surgeon^ to advise as to the contagious diseases 
of animals and the movement of flocks and herds in the county. 

And lastly (and most important) a number — proportionate to 
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the size of the ooimty— of Superintending Afedical Ojffieere of 
Health. 

• Before a mixed audience I should not be justified in enlarging, 
as I should otherwise be certainly tempted to do, upon the 
disgraceful and contemptible way in which the just claims of 
medical officers of health to recognition and security 
of tenure have been derided and set aside. Nothing 
is more anomalous in our present system of sanitary 
government than the position of the medical officers 
of health. 

When the appointment of health officer was first made 

obligatoiy upon local authorities, one Local Government Board 

inspector urged one plan in one part of the country, whilst 

another as strongly advocated a different plan. But local 

authorities were nearly always allowed to decide for themselves 

according to their own unassisted intelligence, and the consequence 

has been the most extraordinary jumble of health- 

Jmnbia of officerini? that it is possible to conceive ; a jumble of 

gSSSW. «'ea8,7jumble of salaries, a jumble of terms and 

conditions of appointment ; a jumble of everything. 

Some idea may be gamed as to the variations of health 

anointments that at present exist from the following table, 

which I extract from the last Annual Report of the Local 

Government Board (p. cxix.) : 



MroiOAT. OFFXona ov HiaiiTe. 

[NOTB.— AnthoritiM which chooce to mbmit 
the appointmentt of th«lr Health Offloere to the 
^monBally nominal) ■apeniilon of the Local 
Gcremment Board, are entitled to claim half 
the lalariei of these offlcera from the Imperial 
Treasury.] 



Officen whose 
salaries are 
partly paid 

Goyemment. 



^Acting for the district 
of a single Authority. 

Acting for diyisioDS of 
the district of a sin- 
gle (Buial) Author- 
ity 

Acting for the district 
or two or more Sani- 
tary Authorities 

Officer. who« ( ^t'iA^Au^t^. 

Acting for divisions of 
the district of a sin- 
gle (Bural) Author- 

ity 



salaries are 
wholly paid 
b V the Local 
Authorities. 



I 



Baral Sanitary 
Dietricti. 



J 



i 



i 



297 

65 

142 

29 

22 
665 






297 
191 

29 

79 
640 



Urban Sanitary 
Dittricts. 



t 



o o 





386 



170 
225 



780 






886 



45 
225 



665 
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Combinations of authorities which had with infinite trouble 
been got together, in order that an officer debarred from private 

Eractice and devoting himself entirely to his health duties might 
e appointed, have in quite a number of instances crumbled to 
pieces at the will of a cross-grained or ignorant constituent 
body. The greatest personal sufferer in all these cases was, of 
course, the medical officer of health, who had forsaken other 
avenues of professional advancement in the hope that he might 
find fame and honour in the paths of public medicine. Officers 
have been dismissed for speaking their minds with truth and 
freedom as to the sanitary evils they found around them, or 
their official lives have been made so intolerable that, like Mr. 
Shirley Murphy, there was no course open to them but resig- 
nation. Practically every officer, however tried and skilful, has 
been subjected to the trying ordeal of re-election at frequent, 
sometimes annual, periods, with the haunting fear 
^?Hei^r" ®^®^ present upon him, that some member of the 
Offloerfl. local authority with whom the fearless performance 
of his duty had brought him in conflict, would 
compass his rejection or supercession. To these re-elections has 
lately been added a new terror. It has come to be the fashion 
for local authorities to re-elect their officers only on the con- 
dition of their accepting a diminution of pay. The Local 
Oovemment Board have been making some futile protests 
against this growing habit ; but it appears to be, nevertheless, 
extending. 

One of the best and most energetic of health officers, Mr. 
H. E. Armstrong of Newcastle-upon-Tyne, remarked truly 
enough, in a recent address, that, ^' in the present state of 
opinion, and the perpetual conflict between private interest and 
public du'hr, the post of an earnest conscientious officer of health 
IS one of devotion, danger, and self-sacrifice, scarcely justifiable 
considering the inadequate retmni he receives for it. His ever- 
increasing duties bring with them increasing anxiety and 
responsibility, and the need of additional effort without com- 
pensating benefit to himself. A practical exponent of virtue| 
which, according to Pythagoras, means to seek truth and to do 
good, he too often finds his conduct its own and only reward." 

Clearly, health officers must be appointed on some more 
reasonable system ; they must be safeguarded from capricious 
clippings of their alreadv inadequate emoluments, and they 
must have greater security of tenure. This would be pro- 
vided for by handing over their appointment to county boards, 
and by enacting that they were to hold their office on good 
behaviour, and to devote their whole time to their duties. 
The functions of a superintending medical officer of health 
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might profitably include not only the present duties of disease* 
prevention ana repression now contemplated by the official 
FanotioiiB order of the Local Government Board, but also 
of supexin- many other duties of a kindred nature^ at present per- 
Jj^^^ formed by different people, or not performed at all. 
Offloen of For example, he shomd conduct and control the post- 
Health, mortem examinations for coroners' inquests and 
other medico-legal inquiries, and direct investigations in the 
case of all suspicious uncertified deaths. He should act as 
medical assessor or referee in obscure or disputed cases, sanitary 
or medico- legal, which require forensic adjudication. He should' 
act as inspector of burial grounds, and advise the county board 
as to their closure when necessary. He should be empowered 
to inspect factories, workshops, bakehouses, dressmakers' estab- 
lishments, and all other workplaces, as to their sanitary condi- 
tion and the health of the employes. He should inspect the 
sources and take measures for safeguarding the purity of water 
supplied to urban communities, examine and report on the 
supplies of gas, the management of alkali and other chemical 
worKS, the arterial drainage of river valleys within the county, 
and the prevention of smoke and other noxious vapours in 
towns ana populous districts. Generally, in fact, he should 
afford skilled medical assistance in all the branches of local 
government which may require it. 

In this connection I think it may be useful to reprint (see 
Appendix B.) the substance of a very exhaustive memorandum 
wnich was prepared by the late Dr. Kumsey (one of the earliest 
and clearest-headed of sanitary reformers), for the 
Bey's ^mo- Pi^^Toses of a memorial which was presented in 
Tsnduin on May, 1868, to the Lord President of the Council, 
g}^ . the Home Secretary, and the President of the Poor 

Law Board, by a joint committee of the British 
Medical and Social Science Associations, of which I had the 
honour of being a medical member. 

This Joint Committee was appointed in 1866 to promote a 
better administration of the taws relating to registration. 
The Joint medico-legal inquiries, and the improvement of the 
committee public health. Under the fostering care of Drs. 
^8*»*« Bumsey and A. P. Stewart, who are unhappily no 
longer with us, and of Messrs. W. H. Michael and 
W. Clode, whose wise counsels we are fortunately still able to 
command, the committee took a foremost share in shaping and 
gliding public opinion on sanitary matters, and it was directly 
mstrumental, through its memorial of the 22nd of May, 1868, 
in procuring the appointment of the Royal Sanitary Commis- 
sion. For several of the ideas which I have developed in this 
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paper I am indebted to the labours of that oommittee, and 
altooagh it has for several years ceased to have any organized 
existence, I should like to take this opportunity of calling 
attention to the excellence and thoroughness of the work which 
it accomplished. 

The annual reports of the secretaries are amongst the most 
remarkable papers on State Medicine with which I am acquain- 
ted ; and the zeal with which, during its period of office, the 
Joint Committee plied the ministers of the period with deputa- 
tions and memorials is worthy of all praise in these latter days, 
when we are accustomed to think that we ourselves are the only 
people that have discovered the deficiencies of local government. 
As a specimen of several such, I take leave to reprint in Appen- 
dix C. a memorial presented by the Joint Committee to Lord 
fieaconsfield in June, 1877 (unhappily with but Uttle practical 
effect), on the subjects of the unification of the sanitary law, the 
establishment of county boards, and the remodelling of the public 
health medical service. This memorial sums up as succinctly 
as it is possible to state them, many of the arguments which I 
have in the course of this address attempted to elaborate. 

A study of Dr. Rumsey's memorandum and the Committee's 
memorial will serve to convince the most casual reader of the 
iiitaedabs Very fragmentary manner in which local medical 




With the exception of a change of tense and a little shorten- 
ing, I have left Dr. Rumsey's memorandum pretty much as it 
was, indicating in the margin the points on which the agency 
employed has been varied or improved since the memorandum 
was written, now 17 years ago. No one who reads these papers 
can fail to perceive how imperfectly the objects desired by the 
Joint Committee have been met by subsequent legislation. And 
here I must leave for the present the very important and press- 
ing question of the appointment, duties, and tenure of office by 
Medical Officers of Health. 



THE CEKTRAXi AUTHOHITY. 

The functions and attributes of the Central Authority need not 
detain us long. One thing is certain : it must not take upon itself 
the actual work of local government ; it must be advisory and 

* Minutes of Evidence of Select Committee on Adulteration of Food. (Q. 
806), 1866. 
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admonitory, but not administrative. It must steer clear of the rock 
^^^ on which the Greneral Board of Health was wrecked : 

•ndattz^* ^^' ^ completely is self-government the habit and 
bntMof quality of Englishmen, that the country would 
A^^ritr r^s^^^* *"y central authority undertaking the duties 
^ ' of the local executive. The views of the Royal 
Sanitaiy Commission as to the functions of the central authority 
may perhaps be usefully reproduced : — 

** To keep aU local authorities and their officers in the active exercise of 
their own legally imposed and responsible functions; to make itself ac- 
quainted with any default and to remedy it ; to direct enquiries, medical and 
otherwise ; to give advice and plans when required; to sanction some of the 
larger proceedings of the local authorities; to issue provisional orders, 
subject to Parliamentary confirmation ; to receive complaints and appeals ; to 
issue medical regulations on emergencies ; and to collect medical rejiorts.'' 
(Second Report, vol. i, p. 36.) 

I do not know that the true positions which the local and 
ynw m Tiewa <^Qtral authorities should bear to one another have 
on the been anywhere so clearly and succinctly stated as 

quastion. by Mr. Mill, whose views I have so often echoed in 
the course of this address. At the risk of twanging always on 
the same string, I transcribe his remarks on this subject also : 

** The authority which is most conversant with principles should be supreme 
over prindplee, while that which is most competent in details should have 
the details left to it The principal business of the central authority should 
be to give instruction, of the local authority to apply it. Power may be 
localized, but knowledge to be most useful must be centralized ; there must 
be somewhere a focus at which all scattered rays are collected, that the 
broken and coloured lights which exist elsewhere can find there what is 

necessary to complete and purify them The central 

authority ought to keep open a perpetual communication with the localities ; 
informing itself by their experience, and them by its own ; giving advice freely 
when asked, volunteering it when seen to be required ; compelling publicity 
and recordation of proceedings, and enforcing obedience to every general law 
which the legislature has laid down on the subject of local management. 
That some such laws ought to be laid down, few are likely to deny. The 
localities may be allowed to mismanage their own interests, but not to pre- 
judice those of others, nor violate those principles of justice between one 
person and another, of which it is the duty of the state to maintain the rigid 

observance. As an adviser and critic, an enforcer of the laws, 

and a denouncer to Parliament or the local constituencies, of conduct which 
it deems oondemnable, the functions of the executive are of the* greatest 
possible value."-^" Representative Government," pages 283-6. 

LOOAIi FEBTANOB. 

I have left until the last, partly because of its intricacy, and 
partly because of its importance, the question which will after 
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all compel attention to local goyemment, if nothing else will : 

AiRi»m<T>g ^^^ ^^^^ ^s ^^® v®V alarming condition of local 
condition of finance. It is no part of my present purpose to 
Jl^cai analyse the rapid increase of local taxation, and of 

the indebtedness which, in so debonair a fashion, 
is being piled np by the present generation for the next to 
repay. It is, however, impossible to doubt both taxation and 
indebtedness would be decreased by the unification of area 
and authority which I propose, since the present superfluous 
machinery and consequent increased expense would oe saved, 
and the local budget could be more efficiently controlled where 
it was set before those concerned in an intelligible way. 
To quote Mr. Kathbone again : — 

'* At present it is impossible to ascertain the total amount of local taxation 
at any given moment, because all the returns are much in arrear, and 
because the returns sent in by different authorities are not made up to the 
same date. It is impossible to compare with any certainty the expenditure 
in rural and in urban districts, because the boundaries of unions and parishes 
intersect the boundaries of boroughs and local board districts. It is im- 
possible to determine the proportions in which the county expenditure la 
charged on boroughs, on local board districts, and on rural places, or the pro- 
];)ortions in which the school rate is charged upon local board districts and 
upon rural parishes partly included in them. It is imx>08sible to furnish an 
accurate statement of ordinary income and expenditure within urban sanitary 
districts and for purposes merely urban, jNurtly because the capital expendi- 
ture on sewers, on streets, on gasworks and waterworks, is not distinguished 
from the recurring annual expense of maintenance and supply, partly because 
places which provide their own gas and water are not distinguished from 
those in which they are supplied by private enterprise. Finally, it is alto- 
gether impossible from the accounts of twenty-three several kinds of local 
authority, all differently constituted, all presiding over areas which often 
overlap or interlace, using different periods of account and levying rates or 
contributions on different bases and on different valuations, to extract any 
clear budget of local finance, to know exactly the total annual income or 
expenditure or the total indebtedness of the local government of this king^ 
dom, or to compute the proportion which these several sums bear to one 
another in the same year, or to themselves in former years." * 

I print in Appendix D, for the information of those who may 
care to study tne question in detail, a comparative view of the 
Growth of receipts and expenditure of local authorities at the 
expenditure date when Mr. Ooschen made his famous report of 
since 1868. 1870, and at the present time, or at least as closely 
to the present time as the cumbrous machinery of the Local 
Government Board permits. Two intermediate periods are 
also printed for comparison. A great many caveats would 
have to be made in instituting comparisons between these four 

* NtMtemUh Ceniury, February, 1883. 
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sets of figares, since more and more authorities have been pre- 
vailed upon to make returns, and the earlier and later figures 
are not, therefore, strictly comparable. But making all allow- 
ances, the increase of expenditure in the short period of 
fourteen years from £30,000,000 to £54,000,000, or 80 per 
cent, is sufficiently startling. In 1868, the rateable value of 
England and Wales was £100,668,000, having increased from 
Ofowthof £51,898,000 in 1815.* In 1882-3 the rateable 
Bzpenditnre value was £141,407,000, or an increase of 40 per 
great M of cent. So that in the period under review the growth 
Bateabie of expenditure has been twice as rapid as the growth 
Value. in value of the property subject to local taxation. 

I cannot pursue this comparison further, but may perhaps 
usefully give for reference the sources from which the receipts 
were derived at these two periods : 

1868-9. 1882-8. 

[Mr. Go8cben*8 Report, rParliamentary Paper 

Appx., Pt. III., Tab. v.] No. 209, 1885, p. lO.] 

^^16,223,000 Receipts from Rates ;e24,477,000 

1,226,000 Government Grants 3,182,000 

4,863,000 ToUs, Dues, Rents, &c 4,691,000 

2,874,000 Miscellaneous 10,389,000 

6,463,000 Loans 10,958,000 



Growth of Looal Indebtedness. 

But the growth of expenditure is not in itself the worst 
feature of the returns. So long as the expenditure of the year 

was fairly met out of current receipts, no great 
OoTeminc Permanent harm might happen. But we are year 
Bodies sink- oy year drawing hills upon the future to an 
inc deeper increasing amount, and are availing ourselves of 
^^^ loans for the purposes of maJcing l^tl ends meet to 

a far greater extent than we pay off old scores. 
The local indebtedness of the county was returned in 1870-1 
as £38,250,000, but practically no reliance is to be placed upon 
the figures as to outstanding loans given in the years before 
1874-5. At the end of that financial year, the outstanding 
loans of local authorities amounted to £92,820,000. By 1878-9 
they had expanded to £128,190,000, and in a second interval 

of four years, viz., by the 31st March, 1883, they 

dS^tedneas ^^^ furtner risen to dtl 59, 140,000. In eight years, 

increased therefore, local indebtedness increased by more than 

n per cent, gg millions, or over 71 per cent., being an average 

^*"' increase of £8,300,000. If from this amount oe 

* Appendix to Mr. GoBchen's Beport on Local Taxation, 1870, Part II., 
.T^leVn.,B. 
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deducted the average annual amount of the loans raised by the 
local authorities during the same years, the average annual 
amount repaid would appear to be £4,672,000, or 36 per cent, 
of the amount borrowed. 

The following table gives the exact figures for each of the 
years in question : — 



Tear. 

1874-5 

187M 

1876-7 

1877-8 

1878-9 

1879^ ... 

1880-1 ... 

1881-2 

1882-3 



.*• ■*. 



... ..• 



... ••• 



... ... 



■•• ••• 



Amoant of New 
LottiuniMd. 

£11,917,288 
£10,115,535 
£12,057,007 
£14,367,880 
£14,565,062 
£13,980,729 
£13,351,935 
£15^1,914 
£10,957,601 



Amount of Loans 
OntBtanding. 

£92320,100 
£99,407,540 
£106,045,465 
£114,412,201 
£128,189,580 
£136,934,070 
£144,203,299 
£151,704,640 
£159,142,926 



Thus the total amount of new loans raised in these years 
amounted to £116,665,000, equal to an average of £12,963,000 
per annum, 

I give in Appendix E a table showing the outstanding loans 
of the more important classes of local authorities, together with 
the population and valuation of the country, at the end of each 
of the last seven years. As mic^ht be expected, the largest 
amount of mdebte^iess has been ^cnrred b^town councils Ind 
local boards for sanitary purposes. The loans of urban sanitary 
authorities increased from £41,539,549 in 1877 to £72,378,929 
in 1883 ; and during the same time the loans of School Boards 
rose from £5,456,361 to £12,818,861. 

It may be worth while in this connection to compare the 
respective amounts of our National Debt and Local Debt, in 
1883 and eight years previously. In the year 1875 
the National Debt of the United Kingdom was 772 
millions, whilst the local debt of £ngland and Wales 
was 93 millions. By 1883 the National Debt had 
diminished to 756 millions, or a decrease of 16 
millions; whilst in the same eight years the local debt had 
expanded to 159 millions, or an increase of 66 millions. 

It stands, of course, to reason that the claims upon local autho- 
rities have of late years tended to increase very largely in number 
and amount. But these figures cannot be looked at with com* 

1)lacency. Nor would they be so regarded by the community at 
arge, which busies itself little wim local taxation returns two 



IiOoalDebt 
1b approaoh- 
ingdiznen- 
sioiiB of Na- 
tional Debt. 
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iioaaiBnd- *°^ sometimes three years old, if the local budget 
getaahouid Were brought before Parliament* in the same way 
be brought that the r^ational Budget now is, and if local 
Fu^unent accounts were submitted to every ratepayer on the 
and before debtor and creditor principle oi a jointnstock com- 
Batepajers. pany's report. If a citizen were told frankly that 
the total of nis rates was six and ei^htpence in the pound, and 
that the amount of the local indebtedness of his district was 
equal to its rateable value for three whole years, he would pro- 
bably bestir himself to see that the local finances were got under 
better control, and put on some sounder footing. At present 
local indebtedness is so broken up and is incurred under so divi- 
ded a responsibility that its growth, which can only be checked 
locally, is not known local^, and could not be effectually 
resisted even if it were. 



Iiooal Taxation, 

To attempt to discuss the incidence of local taxation would 
Ttii^^ffnffff DC impossible for me with the time at my command, 
ofiiooal Moreover, there are so many intricate questions 
TazaUoxL ^f local and imperial needs ana requirements mixed 
up with it, that I think it oest to confine myself to the truism 
that there should be an uniform assessment of all real pro- 
perty for purposes of all rates and taxes, whether local or 
miperial, and an unification of all the rates at present levied at 
dinerent times and on different systems. At present there 
may be three different assessments — by the union, the county, 
ana, if it thinks fit, the borough. There are the poor rate, 
the highway rate, the borough rate, the general district rateu 

and the county rate, for the collection of each of 

which a separate machinery is or may be employed. 
Each authority makes up its own accounts in its own way and 
for its own periods. Prior to 1877 there were nine different 
dates to whicn the accounts of local authorities were made up 

in the Local Taxation Returns. One of these nine 
Bendexlng dates was " the year last ended previous te June," 

which obviously lent itself to 365 possible permuta- 
tions. Since then the Local Government Board nas suc- 
ceeded, under an Act of 1877 (40 and 41 Vict., c. 66), in 
getting most of the local authorities under its own immediate 
controTte make up their returns te the 25th March. The accounts 
of the metropolitan vestries and district boards, of sewer autho- 

* Tbifl toM done on one or two occasions some yeais ago. It ought to be 
made a rule. 
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rities, of drainage, embankment, and conservancy authorities, 
of markets and fair authorities, of bridges and ferries authori- 
ties, and of harbour authorities, are, however, still made up to 
" the year last ended previous to June " ; those for Church 
rates are made up to £aster-Day ; those of the City of London, 
the Metropolitan Board of Works, and Pilotage Authorities to 
the 31st December ; and those of the Commissioners of Sewers 
to the 29th September. 

At present tne complete unification of rates cannot be carried 
into effect because the general district rate exempts railways, 
a^cultural land, and canals, to the extent of three-fourths, 
whilst the poor-rate and other rates admit of no such exemption« 
Inquiry is needed as to the justice or injustice of this exemption, 
OoxuoUdar ^^^ meanwhile the rates might at least be consoli- 
tion of dated into two, or better, into one divided into two 

Bate*. parts ; one with the exemption, and the other with- 

out. There would be this further advantage in the latter plan, 
that the second half of the rate would represent substantially 
the same thing as the existing poor and borough rates, on which 
the parliamentaiy and municipal franchises are based. 

Probably to the County Board must be given the control and 

direction of valuation for the purposes not only of 
Vlnation. whatever rate may represent the existing county 
rate, but also, if rates are to be consolidated, of all rates and 
contributions; and it will be one of its most important and 
difficult functions to see that the existing inequalities and dis- 
crepancies in valuation in different unions are removed. The 
iBxpenditiire ^sbursement of rates in each unit should be under 
must be one control and subject to one audit, and accounts 
under one of the receipts, disbursements, and liabilities should 
oontro ^^ prepared and published on one uniform plan 

throughout the country, and for the same period of account. 

Another reform, based upon both official and business ex- 
perience, may here be mentioned. Every local authority and 
every county board should be required to prepare and to 
JEstimatee publish for general information, full and precise 
of proposed estimates of its proposed expenditure for the coming 
expenditure, year, as .is already required of communes ana 
departments in France. This would be a very important check 
upon waste and extravagance, and would afford to every rate- 
payer the opportunity of familiarising himself with the return 

ne gets for his money. The Annual Balance Sheet 
lanoe Sheet Should also be prepared, and when officially audited, 

published in the local newspapers for general infor- 
mation. This publication should not be optional with the local 
authority, but compulsory. It is most important that the 
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fullest publicity should be given to everything connected with 
the finance of local administration. At present, any information 
on the subject is only obtainable with difBcultj, and the annual 
accounts are nearly always — except in some well-administered 
boroughs — ^highly complicated and unintelligible. 

Treasury SubventionB to Local Bates. 

There is one other point connected with local finances upon 
which I feel it incumbent to say something, viz., the question 
^Pj^jj^j^^ of treasury subventions to local authorities. Nothing 
■ubTentioxui which has grown up as some particular grievance, 
^2^^^ cuold be less systematic than the present system, 
^"^***^®** made itself articulate, and a weak ministry has 
throttled its voice for the moment by a sop in the shape of a 
parliamentary grant. The cry is always for more money from 
the government, under the mistaken impression that this means 
someone else will have to find it, and you will not. To scatter 
money as at present amongst a multitude of petty authorities, 
for a number of widely different objects, is simply to encourage 
its waste. 

The total amount of Treasury Subventions, according to the 
latest obtainable figures,* was £2,391,090 in 1882-3, distributed 
as follows : — 

Poor Law Authorities £647,508 

[Medical Officers' and SchoolmaBters' and School- 
mistresses' salaries; 
Maintenance of Pauper Lunatics ; 
Additional Fees to Registrars of Births and Deaths.] 

County Authorities £594,146 

[Police, jS423,908; Lunatic Paupers chargeable to Counties, 
;ei6,012 ; Criminal Prosecutions, &&, ^£154,226.] 

Municival Corporations £423,666 

[Pay and Clothing of Police, £374,762 ; Prisoners, £48,346 ; 
Lunatics changeable to Boroughs.] 

Urban Sanitary Authorities (including Tovm Councils 

acting as suck) £72,792 

[Grants for salaries of sanitary officers and for main roads.] 

Rural Sanitary Authorities £43,606 

[Grants for salaries of sanitary officers and for main roads.] 

Port Sanitary Authorities £564 

[Salaries of sanitary officers.] 

Carried forward £1,782,282 

* The local rates paid on Government properly — a source of receipt of 
recent date-^are also omitted, as properly belonging strictly to the locality. 
The rates paid by Goyemment in uiis way amount to about £160,000. 
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Brought forward ... £1,782,282 

Metropolitan Board of Works .. £10|000 

[GoTemment contribution to Fire Brigide.] 

Commissioners of Police for Metropolis £486,582 

[Salaries of Ck>mmi88ioner8, &c., and contribution on 
aaseBsed rental.] 

Corporation of London ... £3,913 

[Yarioua. I ' 

Highway Authorities in Rural Districts £108,313 

[Towards expenses of main roads.] 

Total £2,391,090 



I have omitted * from this accotmt (as it is left out from 
this colmnn in the Local Taxation returns), the item of 

£790,988 receiyed by school boards as grants in 
^J2l *^d ®^ elementary education. Strictly speaking, 

this is of course a Treasury subvention also ; and if 
added to the above it woidd raise the total grants from the 
nation towards the relief of local taxation to £3,182,078. But 
inasmuch as the promotion of the national education is a truly 
Imperial object, it will be just to regard the cost of elementary 
schools as an expense in which it is proper that the nation as a 
whole should bear a substantial share.t 

But none of the other subjects for which money is now 
granted by the State appear to me to stand on the same footing, 

and if every one of the subventions were with- 
sabventiona drawn, I think no injustice would follow, provided 
to be oom- some tax of equivalent or nearly equivalent amount 
pomidedfor jjq^ pgj^j jj^^ ^jj^ national treieiAury were handed 
7 onse ax. ^^^^ ^ ^^^ j^^^ authorities. Now we have for- 
tunately an impost ready to our hand for this purpose in the 
Inhabited House Duty. A tax on inhabited houses was first 
imposed in 1696, but this was repealed in 1834, The tax was 
re-imposed with some alterations in 1851, when the duty on 
windows wajs discontinued, and it has been levied on the revised 
basis ever since. Houses under £20 in value are exempt; 



* Local Taxation Returns (England). Year 1882^. Parliamentary Paper 
No. 444 of Session, 1884. 

t The total receipts of School Boards for the year 1882-3, exduding loans, 
were £3,157,719, of which Xl,837,6e7 was raised by rates, £479,645 was 
receiyed in fees, £790,888 was granted by the Education Department, and 
£49,619 was received from misoellaneoui souroes. 
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houses occupied partly for purpose of trade and partly as 
dwelling houses are charged 6d. in the pound of rateable 
value; and ordinary dwelung-houses are cnarged 9d. in the 
pound. The receipts from this impost have enormously 
mcreased of late years. In 1854-5 the receipts were 
£650,241 ; m 1864-6, £916,806; in 1874-5, £1,380,770; and 
in 1884-5, £l,855,292.» 

It was one of the proposals of the Government Bating and 
EooaeTaz House Tax Bill of 1871, that this particular tax — 
really a iixMi which is indeed, in its essence, more of a local than 
impost. g national impost — should be handed over to, and 

levied by, local authorities. (Clause 2.) Mr. Gladstone has 
expressed himself emphatically averse to the system of state 
subventions of the present kind ; and I submit that they are 
bad in principle and mischievous in practice. I should see great 
advantage in the compounding once and for all of these sops to 
local clamour, by a tax like tne house-tax, which is practically 
their equivalent in amount, and is incomparably a more legitimate 
source of local revenue than the payment of a sanitary officer, 
for example, is a matter for Imperial subsidy. 



OONCLUBlOTSf. 

I have now finished this long — ^necessarily long — explanation 
of the reforms which appear to me to be required to bring local 
government into its proper position as one of the most mipor- 
tant organisations in the country. My main propositions admit, 
however, of being very concisely stated. They are 
^^l""" the simplification and unification of the primary 
^*''"^* area; the creation of one authority for all local 
business, and only one ; the creation of county boards ; the re- 
organisation of the staff of local government officials, and the 
consoUdation of local finance. 

Let me, paraphrasing the words of the Boyal Sanitaiy Com- 
mission, give expression, by way of conclusion, to my profound 
conviction that no system of administration, however complete 
in theory, upon a matter of such importance and complexity as 

* Twenly-eighth Beport of the Commiflsioners of Her Majesty's Inland 
Rerenue, for 5ie year ended diet March, 1886 (C. 4474 of Session, 1885), 
Pagee 8^7. 
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the health and well-being of the conununiiy, can be expected to 
Menof chfr- attain its object, unless men of superior character 
raoterand and intelligence throughout the country feel it 
mrifltta^^ their duty to come forward and take part in its 
partiniiooai working. The system of self-government, of which 
Oovemmeiit. ^j^g English nation is so justly proud, can hardly be 
applied with success to any subject, unless the governing bodies 
comprise a fair proportion of enlightened and well-informed 
minds. A more vigorous and intelligent public opinion on local 
government has yet to be created in many places, and until it 
IS created the action of the authorities wiU be more or less 
hesitating and inconsistent. Many questions of vital import 
tance are from their very nature incapable of being completely 
provided for by any amount of legal enactment, however 
minute and explicit. So large a discretion must of necessity be 
left to local authorities as to details, that in practice much will 
always depend on the energy and wisdom of those who compose 
such authorities. Moreover, there are limits to the power of 
any central authority to remedy the evils produced by local 
inefficiency. It may control, stimulate, and in some cases 
supplement the efforts of local bodies, but it cannot be a 
substitute for them. It seems therefore peculiarly incumbent 
on those who have leisure to take their share in administering 
local government. In this work not only will prejudices have 
to be overcome and inactivity quickened to exertion, but a 
sound judgment must be exercised as to the extent to which, 
and the limits within which, considerations of public welfare 
ought to interfere with the absolute rights of private owners 
of property, and even with the personal liberty of individuals. 
It is work therefore which cannot be performed without effort ; 
but it ought to be, and let us hope that it will be, zealously 
undertaken, now that Parliament and the nation is becoming 
alive to the importance of the subject. 



APPENDIX A. (See Page 313.) 

[From page 871 of the First Beport of the Boyal Sftnitary Oommlnloii.] 

Tabulated Btatement of the principal Bivers of Sngland and "Wales, of which the 
Catohinent BaslxiB or Watenhed Areas exceed in extent 360 Bqnare miles. 



Kami of Bivir. 



I 



•c 
S 



u 






Aran, SiiBsez 

ATon, Somerset 

ATon, Wilts 

Blackwater, Essex 

Bure, Norfolk 

Dee, Cheshire 

Berwent, Cumberland 

Bovey, Wales 

Eden, Cumberland 

Elwy, Clwyd, Wales 

Exe, Devon 

Humber (Ex, Ouse & Trent) 

Lune, Lancashire 

Medway, Kent 

Mersey 

Nen, Northamptonshire ..... 

OrweU, Suffolk 

Ouse, Yorkshire 

Ouse, Cambridgeshire , 

Farret, Somersetshire 

nibble, Lancashire 

Bother, Sussex 

Severn (Exe, Wye) 

Stour (Essex) , 

Stour.Kent , 

Stour, Dorset , 

Tamer, Devon 

Tees 

Teiil. Wales 

Test, HanU 

Thames 

Torridge, Devon < 

Towy, Wales 



Trent and Derwent 



Tweed 

Tyne 

Usk 

Waveney, Norfolk 

Wear, Durham 

Welland, Northampton 

Witham, Lincoln 

Wye, Hereford 

Tare. Norfolk 

Chichester, Hayling andl 
Portsmouth CreekB j 



Prlnolpftl Town witUn the 



'i 



37 

5di 

69 

68 

99 

85 

59 

156 
38 
61 
33^ 

178 
61 
5 
64 
55} 
95 
70 
35* 

201: 
52> 
66j 

232 

22 
35 

76* 
58} 
70 
72J 
89 
148 
35 



4 
1 
2 
1 
4 
1 
5 
4 
3 
5 
2 
2 
3 
6 
1 

• • • 

10 
8 
4 
3 

• • • 

17 
2 
1 
2 
2 

10 
4 
1 

15 
2 
3 

13 

1 
6 
7 

• •• 

5 
3 

4 
9 
4 



580 
212i 
106 
72i 



331 

30 
1544 
107 

• « • • ■ 

78 

75 

223 

84 



349 

869 

666 

465 

338 

850 

268 

264 

916 

306 

562 

1229 

434 

997 

1706 

1055 

2.'i7 

4207 

2894 

561 

501 

281 

4437 

420 

291 

479 

381 

744 

389 

, 544 

5162 

349 

522 

3972 

267 

1053 

650 

339 

455 

707 

10521 

1665 

533 

315 



3 
3 
2 
1 
1 
5 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
1 
2 
9 
2 
2 
2 
8 
2 
1 
3 
2 
3 
3 
2 
10 
1 
3 



2 
2 
2 
1 
1 
2 
1 
6 
1 



Arundel. 

Bristol. 

Salisbury. 

Chelmsford. 

North Walsham. 

Chester. 

Cockermouth. 

Machynlleth. 

Carlisle. 

Denbigh. 

Exeter. 

Hull. 

Lancaster. 

Maidstone. 

Liverpool 8c Manchester. 

Northampton. 

Ii3swich 

York and Sheffield. 

Lynn and Cambridge. 

Bridgewater. 

Preston. 

Battle. 

Glo'ster & Shrewsbury. 

Manningtree. 

Canterbury. 

Blandford. 

LauncestoD, 

Darlington. 

^rdigan. 

Bomsey. 

London. 

Torrington. 

Caermarthen. 
r Stafford, Birmingham, 
1 Leioe8t'r& Nottingham 

Berwick. 

Newcastle. 

Newport & PontypooL 

Yarmouth and Beodes. 

Durham. 

Stamford. 

Lincoln. 

Hereford. 

Norwich. 



Theie rirer bMinii or watershed ftreas amount to 44 in number, and comprise more than foor- 
flfths of the whole surface of England and Walea The remaining rlTer basins descending to 
streams only three miles long are 148 in number, and vary In size from 9,000 acres to 186,000 
acres. Of these, 89 strsams exceed M,000 acres in extent, and the whole (148) do not ooTerone- 
flfth of the rarf M« of Sngiaiid and walas. 
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APPENDIX B. (See Page 323.) 

EXTRACTS FROM MEMORANDUM ON STATE MEDICINE, 

prepared by Db. Bumsby, and sabmitted to Her MaJesty'B Ministers by 
a Deputation from the Joint Committee of the fixitiBh Sleaical and Socuu 
Science AasociationB in May, 1868. 



The Joint Committee asked for a thorough, impartial, and 
comprehensive Inquiry into the operation of the several Laws, 
Regulations, and Customs, under which Members of the 
Medical Profession were employed, constantly or occasionally, 
in Towns and Bural Parishes, — by different departments of 
Government, by Public Bodies, by Local Authorities, or in 
Voluntary Societies; or under which Medical Practitioners acted 
as Witnesses in Courts of Law and Medico-legal Inquiries, or 
otherwise ; — ^f or any of the following objects and purposes : 



BsgUtratioiL 



Medkat <md SdmUflc 
ObtervatUmi, 



1. To give information oonoeming the 
Cause of Death, by certificate to 
the Registrars of Deaths and by 
evidence at Coroners' Inquests. 
Mtdko-ftgaiJnqt$tH«t, 2. To perform postrmortem examina- 
tions and analyses, in suspicious or 
obscure cases, for the information 
of Coroners and Courts of Law. 

3. To record and report, periodieaUy, 
the number and nature of all eases 
of Sickness (diseases and injuries) 
attended at the Public Expense, 
with their causes and results ; and 
more minutely and frequently 
during outbreaks of Epidemic 
disease; 

to observe and record meteorological 
and other phjrsical phenomena; 
to note, investigate, and report out- 
breaks of Epizootic and Epiphytic 
diseases, ana any exceptional and 
important local facts of animalcular, 
parasitic, fungic, or other like, 
mvasions. 

4. To investigate and report, on par- 
ticular occasions and in selected 
places, facts and circumstances 
relating to the prevalence of disease, 
—especially of Epidemics. 

5. To mquire into the condition of 
Burial Grounds, and to superintend 
the execution of laws and regula- 
tions for the fiuBiAL 07 the Dead. 



KIND OV AOIKOr 
HOW IXPLOTBD. 

LooBl Pnotltlonen. 



Looil PraotMoiMn 
or ^pedftl B^Mts. 



Voluntary «DterpriM 
of looal piaotitloiian 
In a few towns. 
[Betoms of siokneaa 
attended byPoor Law 
Medical Offlcen are 
now pretty genoraUy 
eenttoMedioal 
OfBoers of Health, 
bat they are not ot 
mochoM.] 



Madteo-SMitarp 



ifUWWttUM* 



Inapeetora onder 
PriTy OonnoiL 
[Now Looal QoTMTH 
meat Board]. 



Xnipeetors nndflr 
HoBM Offloa. 
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AMeemiAidto 

Authoritia. 



SanUatf Measuret, 
VaeekuUitm, ^. 






A«jrfiMM, Se^for tht 



PtiStMtf tft> 



Seftocit, Jte. 



Oeaipatkmi, ^. 



Food ot^d Driitkt. 



Waimr Jhfptf. 



6. To afiford advice and aid to Local 
Authorities in matters relating to 
the Public Health ; especially as to 
the avoidance and removal of Causes 
of disease, and the condition and 
sanitary regulation of Common 
Lodging Houses and the Dwellings 
of the Poor. 

7. To inquire into and report upon the 
Locfld Administration of Laws for 
the prevention of disease and mor- 
tality ; for instance, the extent and 
efficiency of proceedings under the 
Nuisances Removal Acts; the pro- 
flress, performance, and results of 
Vaccination, Ac. 

8. To inquire into and report upon 
the sanitary condition and manage- 
ment of Workhouses; and to m- 
quire into the administration of 
Medical Relief to the Poor, in Dis- 
tricts and Workhouse Inflrznaries, — 
also in Medical Charities and other 
Public Institutions. 

9. To incjuire into and report upon the 
condition and management of Asy- 
lums, Hospitals, Licensed Houses, 
and lodgings, for the reception and 
treatment of the Insane. 

10. To inquire into and report upon the 
sanitary condition and management 
of Prisons, Reformatories, and other 
corrective establishments. 

11. To inquire into and report upon the 
sanitary condition and management 
of Elementary Schools and other 
places for the education and indu»- 
trial training of the Toimg. 

12. To examine and report on the 
sanitary condition and the protective 
regulations of Mines, Factories, 
Potteries, Bake-houses, Dress- 
makers' establishments, and all other 
Work Places, under various Enact- 
ments for the control and regulation 
of Labottb. 

18. To examine into the purity, genu- 
ineness, and wholesomeness ot Ar- 
ticles of Food and Drink, supplied 
to the community, or to particular 
classes or public establishments; 
and to perform chemical analyses 
and microscopic examinations for 
the detection of Poisons and Adul- 
terations. 

14. To examine into and report upon 
the Watbb Supply of towns and 
villages, and the condition of rivers 
and streams. 



KIKD OF AQEKOT 
MOW BMPLOTBD. 

OfBoera acting nnder 
Local Boards in cer- 
tain places. 
Sireiy sanitary 
strict has now a 
Medical Officer of 
Health.] 



Inspectors nnder 
PrlTy Conncil. 
[Now Local Goyem- 
ment Board]. 



Inspectors nnder 
Poor Law Board* 
and Privy GonnciL 
[Now Local GoTem- 
ment Board 
Inspectors]. 



OommissionerB in 
Lunacy. CbanceIlor*s 
Visitors, Connty 
Visiting Physicians, 
and District Medical 
Officers. 

Inspectors nnder 
Home Offioa* 



Inspeetora nndn 
Privy CounciL* 
[Edocatlon Depart- 
ment] 



Inspectors nnder 
Home Office,* Certi- 
fying Surgeons and 
(^cers under local 
aniboilties. 



Officers (Bometimee 
Analytical Chemists) 
nnder local anthorl- 
ties,orConnty Magis- 
trates, In a few 
places. 

[Anslysts now 
appointed in all 
Boroughs by Cor- 
porations, otherwise 
by County.] 

Officers under local 

authorities, in some 

places. 

[Now univereaL] 
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MEMORANDUM ON STATE MEDICll^fE- Continued. 



oo^Am^ oimI 15. To examine into and report upon 

CftoMfcai Works. ^^ eupplies of Gaa, the manage- 

ment of Alkali (and other Chemical) 
Works, and the prevention of Smoke 
and other Nozioiu Vapours, in towns 
and populous districts. 

Animau. 16. To mspect, with or without the 

aid of sdentiflc Veterinarians, the 
Animals intended for human food ; 
— ^to report and advise upon the 
manner in which such animals are 
kept and fed, conveyed by land or 
sea, and imported; and to assist in 
carrying into effect any Government 
regtuations on these matters ; 
— and to examine into and report 
upon the condition of Slaughter- 
houses, Cow-houses, Stables, PigBlies, 
etc., etc. 

Imported JHteatet, 17. To superintend and aid the execu- 
tion 01 measures for preventing the 
Importation of Foreign Pestilence 
at Sea Ports; for regulating the 
sanitary condition of Snips ; and for 
protecting the health of sailors and 
passengers. 

To investigate and certify the 
condition — physical or mental — 
of persons accused of crime, or 
needing legal protection, or demand- 
ing compensation for personal 
iniury, — or whose competency to 
fulfil any social or familv duty, or 
labouiwx>ntract, becomes the subject 
of le^ inquiry, — and to determine 
the fitness of children and young 
persons for work. 
[ Under thuhead would he induded 
Certificates of Ineanity^ and the 
dvixee of Certifying Surgeons, 
under various Factory and 
Labour Bnactments,] 
give medical or scientific evi- 
dence on any of the preceding 
matters in Courts of Law. 



KIKP OV AOSRCT 
NOW BMPLOriD. 

Offloen under Ioo«l 

authoritlea Inroeo- 

ton under Board of 

Tmda 

[Now Local Oorem- 

ment Board instead 

of Board of Trade.] 

Offloen under local 

anthoritiee in a few 

places. 

[Now oniTersally]. 

Officers onder PriTy 

Conncfl in oertain 



Onstom Hooae 
Offloen. 



Qnarantine Offlcer 
under Priyy Councfl 

Offloen under local 
anthoritiee. 



Medko-legalCerti^ 18. 



Any Begistered 
MedicalPraotitioner. 
Special Ezperta. 
Certifying Surgeona 



fbreMtfe SoideeeB. 19. To 



With few ezceptiona, 
those marked with 
asterisk (*> are not 
medloaL 



II. The Joint Committee suggested that — while many of the 
Provisions and Arrangements^ described under the preceding 
heady were of merely partial, occasional, and exceptional appli- 
cation — there were several other objects, then wholly unaccom- 
plished, as to which legislative action was urgently required, 
and for the proper fulfilment of which, as also For the purposes 
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before mentioned, the appointment of skilled Medical Officers 
in Districts would be found necessary ; — ^f or example : — 

1. Hejfiiiratum^—To examine and reyise all Begiaten of Births and Deaths, 
in Registration Districts; to yerify the Fact of death in certain cases; to 
investigate and record accurately, in ail uncertified or doubtfully certified 
cases, the Oause of death. 

2. M^Hoo-Ugal Ingtdrie$. — To brinff special knowledge and experience to 
the conduct, under authorized rules, of poflt-^moriem examinations for Coroner's 
Inquests or other Medico-l^al Inquiries ; and to examine before burial the 
bodies of Infants alleged to be still-bom. 

3. Foretuic M§dicine, — ^To act as Medical Assessors or Referees in obscure 
or disputed cases— sanitary or medico-legal — which require Forensic adjudi- 
cation. 

4. Intenmnts, Mortuaries, ^c,--To adyise and assist Local Authorities in 
carrying into effect regulations for the remoyal and burial of the dead, 
especially in crowded populations and in times of pestilence or great 
morbidity; and to inspect Mortuaries or other places for the reception of 
corpses before burial. 

a DweUinffs,— To adyise and aid Local Authorities, Building Societies, and 
other public companies, in regulating the Site, Construction, and sanitary 
arrangements of Dwelling Houses, especially of those proposed to be erected 
for the Poor, and to certify the satisfactory^ completion of sudi undertakings. 

6. Fen^rtial Diaea$e»,—To direct and aid the execution of Measuros con- 
cerning the health of Women, within the meaning of the Contagious Diseases 
Preyention Act, 1866. 

7. Pharmacu,^Aided by skilled Pharmadans or scientific Chemists, to 
inspect establishments for the sale and preparation of Medicines, and to 
detect Adulterations of Drugs. 

8. Medical Pblice.— When directed by a proper authority, to inquire into 
and report upon offences against the Medical Act, especially "infamous 
conduct in any professional respect" of medical practitioners, in their respeo- 
tiye districts. 

9. Nurses and Female Midwives.—To inquire into the qualifications of 
Midwiyes and Nurses, in the same districts ; and to aid in carrying into effect 
any Law which may be enacted for the Examination and License of Women 
intending to act in such capacities. 

[Nos. 4 and 5 of these points may be said to have been pro- 
vided for by the universal appointment of Medical OflBcers of 
Health, but otherwise the catalogue of matters to be accom- 
plished remains in the same state as seventeen years ago. — E. H.] 



IIL The Joint Committee expressed their belief that abundant 
Evidence could be adduced to show : — 

DifMive Md ineo- —(1) that the Laws and Regulations which relate to the 
AdmMS^jcrT'^'^ appointment and action of medical men in the 

Statistical, Medico-legal, Supervisory, and Sanitary 
departments of the Public Service, are for the most 
part defectiye, complicated, and incoherent, — that they 
differ considerably in different places and parts of the 
kingdom, — that they are often inefficient and fallacious 
in operation, and sometimes eyen found to be sub- 
versiye of their professed objects ;~ 
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No ipeeial juaUftoO' 
tionforojken. 



extretae <^f opinion 
and function. 



Ill-diSfiKeddiiirieU 
and eonJUetinf/ Juris- 
dictions. 



Bntire noffleet of ih$ 
majority of tho 
population. 

Want ofauthorissd 
eo-operation ofojkxrs. 



yeeossitpfifr orffcmita' 
tion and consolidation 
of duties. 



-—(2) that there is no sufficient guarantee for the general 
competency or the special qualifications of the medical 
men appointed ; — 

no recognized nlan of Education for Officers of Health 
and Medical Jurists, nor any^ Examining body for 
directing the standaid of their acquirements and for 
testing til em ; — 

— (3) that these appointments are made -without any proper 
conditions to secure the free, unbiassed and unfettered 
exercise of judgment, delivery of opinion, and dis- 
charge of duty ; 

— (4) that the districts and areas of jurisdiction in which 
sanitary and other public medical duties are now per- 
formed, are not denned or settled on any sound or 
rational principle, — 

that, except in the metropolis, they are rarely con- 
terminous with other districts for local administration 
or record ; — 

and that they are not used for the performance of the 
same functions in all parts of the kingdom ; — 

— (5) that the greater portion of the population is now 
excluded from the benefits which might result even 
from the present imperfect system of appointments; — 

— (6) that there is a total absence of and a great necessity 
for some authorised co-operation between the several 
medical persons officially employed in different public 
duties, within the same district; — 

— (7) that many sanitary enactments, protective regula- 
tions and medico-legal investigations, are imperfectly 
carried into effect, owing to the want of a scientific 
staff of Officers, appointed to act in districts of extent 
sufficient to engage the whole of their time and atten- 
tion ;— and 

—(8) that, consequentiy, an improved organization of 
districts, and a consolidation of public medical duties 
therein, are indispensable to the Efficiency and Econ- 
omy of Local Administration. 



AprU, 1868. 
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Memorial of the Joint Committee on State Medicine of the 
British Medical and Social Science Associations, dated 
10th June, 1877. 

To THE Bight Honourable the Earl of Beaoonsfield. — 

The Memorial of the Joint Committee on State Medicine 
of the British Medical and Social Science Associations 

Humbly showeth:— 

That your memorialists in 1868, asked for the appointment of a Royal 
Commidsion of enquiry into the operation and administration of the Sanitary 
Laws, under the conyiction that the laws then in force were to a great extent 
inoperative, owing to opposition or indifference on the part of local authorities, 
to clashings of jurisdiction within the same areas, to the want of sufficient 
power in the hands of the central authority to enforce compliance with their 
enactments, to the difficulty of administering the laws, and to the ambiguous 
and often contradictory character of the laws themselves. 

The Royal Sanitary Commission collected much valuable evidence, and 
reported that the duties of sanitary authorities were ** seldom discharged," 
and recommended a consolidation of the law relating to public health, and 
other changes in sanitary administration, several of which have been adopted 
and made law by the Public Health Act, 1875. 

That your meiflorialists in May, 1876, convened a Sanitary Conference of 
representatives of local governing bodies, and others interested in public 
health, under the presidency of Lord Aberdare, to consider how, in any change 
of the existing system, greater efficiency of action, more complete repre- 
sentation, uni^rxnity of powers of local authorities, simplicity of laws and 
economy of expenditure could best be obtained. The result of that Conference 
is the memorial we have now the honour to present to your Lordship. 



[Unijication of the Sanitary Law for ** Urban^* and 

^' Rurar nUtricts.'] 

[1] Your memorialists believe in the urgent necessity of some further action 
on the part of the Legislature in order to protect the public health, and which 
they are persuaded can be largely advanced by so far re-modelling the laws 
relating to government as to remove the distinctions which now exist in thr 
powers and obligations vested in urban and rural sanitary authorities. These 
distinctions create many difficulties and much confusion in local adminis- 
tration, and it is notorious that many portions of rural districts are more 
strictly urban, both in character and population, than many outlying portions 
of urban districts, or even the districts themselves. 

The law which regulates streets and buildings is now mainly under the 
control of urban authorities, and any differences in the condition of rural 
districts in these respects, as contrsroistinguished from cities and towns. 
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oould easily be met by the paiwing of bye-lawa, always capable of being 
altered and amended to meet toe existing conditions of the district 

The breaking down of this distinction between urban and rural sanitary 
districts would secure simplicity in the law, and attain an object long and 
earnestly sought for by your memorialists— uniformity of public health 
enactments for eyery pe^rt of the kingdom. 

[Estahlishment of County Boards^ 

[2] Tour memorialists have been yery strongly impressed with the need of 
economy in carryisg out sanitary improyements, and generally in the ad- 
ministration of the functions of local goyemment ; and they belieye that a 
reconstruction of sanitary agency such as is hereinafter recommended, is 
consistent not only with complete efficiency, but with the accomplishment of 
a much larger amount of work done at a less cost than at present. This can 
readily be obtained by constituting, instead of the many local authorities 
under yarious names now existing, one elected and representatiye body, 
clothed with all executiye functions, whether municipal or sanitary, with the 
area of its jurisdiction. 

There are, howeyer, duties and obligations which cannot be exercised 
altogether satisfactorily within a limited area, whether of a borough or a 
local board district, so as to secure the greatest amount of benefit with the 
smallest necessary outlay. Many works can only be adequately carried out 
by the combination of districts, with a money contribution spread oyer the 
whole area, to be leyied in a ratio proportional to the benefit to be conferred. 
Lunatic asylums, workhouses, bridges and the like, come within this category; 
and there are many difficulties in the present system, with respect to water- 
supply, drainage, sewerage, and the disposal of sewage, which would be 
reduced to a mmimum were such a combination as is here proposed proyided 
for by law, and not left, as at present, to the almost impossible agreement of 
the constituting and contributory authorities. There are other and most 
important functions, which would be fulfilled by a representatiye body of a 
hign order, such as the constitution of a board of appeal between district 
and district, within the area of its jurisdiction, or between ratepayers, 
inhabitants, and authorities, to authorise and require to be executed, and, if 
necessary, to execute works when authorities are in default and their districts 
suffering from the neglect of the duties and responsibilities with which they 
are clothed, or where joint works are desired, and specially to control water- 
shed areas, and to regulate such matters as relate, both in finance and use, to 
a county, rather than to a sanitary district. An almost uniyersal consensus 
of opinion has been arriyed at that the establishment of a County Board for 
purposes alike and akin to those here indicated is an essential element in any 
scheme for ensuring local and sanitary progress. 

[Re'^rTangerMnt of Boundaries of Districts.^ 

[3] Some inq^uiry is necessary to re-arrange the boundaries of districts, but 
your memorialists belieye that existing areas should be as little interfered 
with as is consistent with the public seryice ; altbous^h this re-arrangement 
becomes of less importance when an authority shall be provided, clothed 
with sufficient powers to regulate or remove anomalies arising from pecu- 
liarities in the position or constitution of districts, and to act as an inter- 
mediate body between the representatives of district and central government. 



[Remodelling of the Public Health Medical Service.^ 

[4] Thus also an opportunity would be furnished for entirely remodelling 
in the national interest the public health medical service. By eetablishing a 
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County Boaid for administration and finance, it would be possible to secure 
the services of health officers. of high scientific attainments and of acknow- 
ledged ability; paid adequate salaries for superintending the whole or a 
division of a county ; actmg as consultants under the direction of a chief 
attached to the central authority ; affording counsel and assistance to district 
officers in all cases of doubt or difficulty arising in the discharge of their 
duties ; examining and acting on the weekly returns of disease and deatJis 
furnished by distnct registrars ; and also aiding courts of justice by acting 
as experts in all cases of criminal jurisprudence requiring medical evidence 
as to injuries causing or tending to cause death. To these county officers 
should be added medical officers of a district with assistants, all forming 
parts of a great department of the State, under the presidency of a minister 
of health ; but all these officers should be under central control, so far as 
making vip one great body of workers for g:eneral State medical pur^mses. 
In this, as in all other depiurtmentsof local action, there should, in the opinion 
of your memorialists, be the minimum of interference with local government. 
All officers of health should be debarred from private medical practice, and 
be holders of diplomas in State medicine ; their emoluments being secured 
as in the case of medical officers of the army and navy, but with a portion 
only of their salaries provided out ot moneys voted bv Parliament, the rest 
being pud out of local rates. It is believed tnat were this system in practice, 
the cordial co-operation of the medical profession would be secured. Without 
the aid of the medical attendant in giving, either directly or through the 
intervention of the householder, timely notice of the occurrence of zymotic 
disease and early intimation of death m all cases, the adoption of effective 
measures for preventing the spread of diseases of an iniectious character 
becomes almost impossible. 

With respect to all officials, security in the the tenure of their offices, so 
long as Uie duties attached to them are adequately and faithfully performed, 
would tend, in the opinion of your memorialiat, greatly to the advantage of 
the public service. 



[^Sitnplijicatian of Sanitary Law and Practice,'] 

Besides the maters thus generally touched upon, it is believed by those 
who have given the matter much and careful attention, that in many cases 
the law and the proceeding under it may be much simplified, and the exercise 
of the powers of local authorities be made more easy and effective. 



[Central interference with Local Government] 

By far the greatest help to an improved sanitary condition of the people 
must be expected from the progress of general knowledge and belief in the 
benefits to be obtained from an ample supply of pure air and pure water, and 
from a more assured conviction that these essentials to a healthy life ma^ be 
secured by a moderate expenditure, which in the end will prove remunerative. 
We believe that much may be done by the educated efforts of Uie governed 
on their own behalf, that the action of their representatives should be encour- 
aged, not beset with difficulties, and that local ^vemment should be as little 
interfered with as is consistent with eifident action ; but that when, unhappily, 
from apathy or neglect, the public welfare demands intervention of a con- 
trolling power, there should be in the law such provision as would insure the 
adoption of the best devised means for averting any threatened advent of 
discmse, and for securing the permanent maintenance of the conditions of 
health. 

Your memozialists, believing that changes in the OTistiTig law will materially 
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aid those charged with this administration, venture most respectfully to 
suggest: — 

1. That the present existing distinctions between urban and rural sanitary 
districts should be remoTed, and that all sanitary authorities should be dothea 
with similar powers, and that these powers should be extended in order to 
enable them to carry out aU purposes of local administration within their 
district 

2. That in each county, or diyision of a county, a representative authoii^ 
of a high order should be constituted f«}r the execution of joint works, to aid, 
and in case of default, to exercise control over district sanitary authorities. 



W. H. MICHAEL, 1 'jr o^ * 

A. P. STEWART, M.D., / ^^ ^*^* ' 
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PREVENTION IS BETTER THAN CURE." 



ADDRESS TO THE WORKING CLASSES, 

BT 

Capt. Douglas Qalton, R.E., O.B., D.C.L., F.R.S. 



The Sanitaiy Institute has made it one of its duties to pro- 
vide an address to the working-classes of the town in which 
it holds its Annual Congress. And it has been allotted to me, 
as Chairman of the Council of the Sanitary Institute, to address 
you on tliis occasion. 

If it were necessary to assume a title for my address I would 
select the motto of a kindred society, viz., the National Health 
Society, which is, " Prevention is better than Cure." For we 
sanitarians hold that the health of a nation depends very much 
upon the will of the nation. More than one-naif the diseases 
from which we suffer, and more than one-half the deaths, arise 
from causes which we sanitarians say are within our own control. 

The present is an occasion of more than usual importance, 
for not only does the near approach to our shores of a dire 
epidemic, the cholera, compel us to direct our attention to the 
progress of sanitation in this country, but Parliament and the 
public have at last awakened to the fact that a large portion of 
the working classes of this country have been, and still are, 
permitted to live in wretched unhealthy dwellings, and an Act 
of Parliament has been passed for amending the law relating 
to the housing of the working classes. 

These two subjects are closely related to each other. 

There are many people who assert that we have made so 
much progress since the last visitation of cholera to this country 
that we may now hope almost entirely to escape from its ravages. 
I earnestly wish I could believe that it might be so ; but when I 
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endeavour to take stock of our saiiitary progress, I see that 
whilst much, very much, has been done, yet much, very much, 
remains to be done. The sanitary motto is, "Nil actum 
reputans dum quid superesset • agendum " ; which may be 
translated, "Do not stop to congratulate yourselves on how 
well you are getting on before your work is even half done." 

I do not think that, so far as cholera is concerned, much has 
been learned in late years which previous epidemics had not 
taught us. 

No doubt there have been many theories. It was asserted 
by the eminent German phvsiologist. Dr. Koch, that cholera is 
caused by the presence of a nunute organism or microscopic 
creature present in the blood of the sufferer. 

When this theory was first put forward, many persons were 

Srepared at once to accept the theory, because it accorded with 
iscoveries made in recent years that certain diseases, especially 
in animals, have been traced to the presence in the blood of 
minute creatures, visible only by the strongest microscopes, and 
that these microscopic creatures are under certain conditions 
present in air or water in quantities innumerable in the form 
of germs, that is to say, spores or seeds, or eggs. 

When these germs are drawn into the body of a man or 
animal, either by breathing, or eating, or drinking, or otherwise, 
they thence pass into the tissues or the blood, and are hatched 
into creatures called microbes, or bacilli, or micrococci. 

The theory put forward by Dr. Koch to account for the 
cause of cholera has, however, not yet been established ; but 
notwithstanding, I think it may interest you to give you a short 
sketch of the work upon which some of these minute creatures 
are employed, because this knowledge throws an important light 
upon the processes which cause what we call the decay of 
matter, by which we are constantly surrounded. It is owing 
to this decay of matter that many sanitary difficulties arise, 
especially where large numbers of people are crowded on to a 
small area; and a knowledge of the conditions which govern 
the processes of decay, is essential to enable us so to direct 
them, that instead of being a source of injury, they may be 
made beneficial to the community. 

The existence of these minute creatures was first discovered 
in connection with the fermentation of beer. One important 
species are the active workers who by their proceedings produce 
what we call fermentation in beer or wine. They convert 
into alcohol the sugar which is present in the malt or in the 
grapes or other frmt. What we call putrefaction is the work 
of other similar creatures. Others, again, appear to be the 
agents in some forms of disease. 
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If on a bright day the shatters of a room be closed, and a 
single ray of sunshine be allowed to penetrate, the ray will 
reveal the presence in the air of moving particles of fine dust. 
Dr. Tyndall has shown us that there are ever present in this 
dust many germs of certain low forms of life, which are always 
ready to become alive and assume activity whenever they fall on 
substances favourable to their development. Although these 
creatures, as we may call them, are only to be seen through a 
very powerful microscope, they are of the greatest importance 
in nature. 

Whenever and wherever there is going on a decomposition 
of organic, matter, or what » we call putretaction, whether it be 
the case of an herb of an oak, of a worm or a '.whale, the work 
is exclusively done by these infinitely small organisms. 

You may have heard that in .Opustantinople and other 
eastern towns all the refuse matter from houses is thrown into 
the streets, and that a number of dogs who are homeless live 
entirely in the streets, and by feeding on this refuse matter 
perform the part of scavengers. To compare small things with 
great we may say that these microscopic creatures are nature's 
scavengers. They are the important, almost the only, agents of 
universal hygiene. They clear away, more quickly than the 
dogs of Constantinople, or the wild beasts of the desert, the 
remains of all that has had life. They, therefore, protect the 
living against the dead. If dead matter -were not thus cleared 
away, there would be no room le(t^ by this time on the earth 
for the living ; and if there are still living beings, if, since the 
hundreds of centurijes .during which the world has been inha- 
bited, life continues to be equally easy and plentiful, it is to 
them that we owe it. 

Let me explain this a little further. Animals or vegetablest 
whilst they are in the condition which we call alive, are con- 
tinually employed in working up into the solid matter of which 
their bodies are composed, gases taken from the atmosphere, or 
nitrogenous and saline substances which are dissolved m water. 
For instance, if you take some seeds of mustard and cress, and 
put them on a piece of fiannel in a plate with water, and place 
the plate in tne sunlight near your window, you will soon 
have a luxuriant crop of mustard and cress, derived from a 
combination of the salts dissolved in the water and the gases 
in the air, assisted by the sunlight. Thus it is possible, by 
means of air, and the gaseous elements it contains, by means of 
water, and the elements contained in rain, to create and develop 
the smallest blade of grass as well as the largest oak whose 
mass exceeds by many hundred times that which originally 
existed, ready made, in the portion of earth in which it tooK root. 
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An oak, a blade of grass, an animal that lives by eating grass, 
as for instance a sheep, or a carnivorous animal that Uves by 
eating the sheep, as for instance a lion, or indeed each one of 
you here present, were aU originally water, carbonic add. salts 
of ammonia, and soluble mineral substances. But when once 
these substances have been converted into the oak or the blade 
of grass, or into the sheep, or the lion, or the man, that is to 
saj, into organic matter which can be handled, and which is 
insoluble in water, this new matter is as it were paralysed, and 
incapable of contributing to the nourishment of a new vegetable 
life ; and if it were to remain perpetually in this state, if its 
elements were never to pass back into the atmosphere, or into 
the water which circulates around the globe, the atmosphere 
would soon be deprived of the elements it contains, out of 
which organisms are produced ; water would be deprived of 
its nutritious matter, and life would become impossible on the 
surface of the globe. 

It is these minute microscopic beings, who we are barely 
beginning to know, but who have always existed side by side witn 
us in the larger world of animals and plants with which we have 
always been familiar, who have been the workers, who, at the 
moment when life has ceased in a plant or an animal, begin to 
redistribute its component parts back into the air and the 
water, and thus make it possible for fresh generations to succeed 
each other, inheriting not only the f orm^ but the matter of pre- 
vious generations, ^ey are verjr small, you will say, for such 
a duty. Their infinite smallness is balanced by their prodigious 
activity. Their function is to destroy organic matter. But 
the larger animals also destroy organic matter, for their food, 
with this difference : a man consumes daily a quantity of f ooa 
equal to one-fiftieth part (■^) of his weight. One of these 
microscopic creatures will remove in one day from 50 to 100 
times, and even more, its own weight of the organic substances 
which it is occupied in breaking up. In addition to this their 
number is enormous, and the rapidi^ with which these low 
forms of life increase is marvellous. It has been calculated in 
the case of one or two forms grown under favourable conditions 
that every individual produces 8,388,408 other individuals in 
twenty-four hours. 

But there is another side to the part played in nature by 
some of these minute beings. It has been undoubtedly proved 
that certain diseases in plants, animals, and men, arise from 
one or other species of these minute creatures when present in 
the plant, or in the blood, or in the tissues of animals suffering 
from disease. 

For instance, the disease from which silkworms long suffered 
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in France is one ; the disease called anthrax in sheep is another; 
also pig plagne, splenic fever in cattle, and fowl cholera. 

It has been ascertained that blood or fluids containing these 
minnte creatures or their spores or seeds transmit the disease 
when inoculated into other animals ; but that when these minute 
beings or their spores are absent, or artificiallj separated, from 
the blood or fluios inoculation gives no such result. It has also 
been proved that these minute beings taken from the blood of a 
diseased animal can be cultivated in gelatine or other substances, 
and after ten or fifteen generations the gelatine or fluid which 
contains the creatures which are the descendants resulting from 
these successive crops can, if then inoculated into a healthy 
animal, reproduce the original disease. And what is still more 
remarkable is that the methods employed in the cultivation can 
modify or increase at will the virulence of the communicated 
disease. 

These minute beings work at the destruction of dead matter, 
and cause the disappearance of organisms which life has for* 
saken ; others take possession of Living organisms, sometimes 
producing rapid death, sometimes only local disorders; or, when 
they are not strong enough to fight and conouer, they lie in 
wait till some external circumstance, a loss of blood, or a chill, 
shall weaken the animal in which they are implanted, and shall 
make their prey easier to seize. 

In this double part of theirs, when they are working for us 
in clearing away aead matter, or when they are working against 
us in producing what we call disease, they display the same 
double characteristic of infinite smallness in apparent means 
and of powerful destructive energy in results. The study of 
these creatures, of their habits, and of the methods by which 
they can be increased or destroyed is, therefore, as it were, a 
study of the laws of health and disease; for if the various 
theories which are being now deeply studied both in England 
and abroad should prove to be all correct, and if the laws which 
govern the propagation or destruction of these minute beings 
were fully ascertained, on the one hand the sanitarian would 
learn how to get rid of refuse matter easily and effectually in 
a manner beneficial to the community ; whilst on the other 
hand the art of the physician would be raised from dependence 
on empirical observation into the position of an exact science. 

When we consider the marvellous facility of reproduction, 
which these creatures possess, we are lost in astonishment that 
any higher form of life can exist subject to the possibility of 
invasion by such countless hosts of occult enemies. 

The spores, or seeds or eggs, of these minute creatures are 
incessantly spreading in abundance through the air. But there 
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they meet with causes of destruction or stagnation. Some 
are dried up; others are destroyed by the oxygen of the air, 
or by the heat, and the light of sunshine ; whilst cold slackens 
or puts an entire stop to their energy. No doubt they do not all 
perish, and those endued with greater powers of resistance 
survive ; but fewer germs are found in the air on hills than in 
plains, in a frozen desert than in fertile soil, away in the country 
than near dwellings, in private houses than in the crowded 
dormitories of barracks, schools or workhouses, in an empty 
cellar, where the ground is dry and the air calm, than in a 
damp, windy yard. 

You will thus see that even if the views of those who are 
prepared to accept tlie germ theory of disease to its fullest 
extent were shown to be true, we have it in our power on the 
one hand to promote to some extent the destruction of these 
germs; whilst on the other hand it seems to l)e certain that 
unless the germs fall on congenial soil they seldom fructify into 
disease. 

And as we pursue the subject further, we find that the 
science of the prevention of disease, that is to say, the science 
of hygiene, advances quite as rapidly as our knowledge of the 
causes of disease. 

Indeed, these inquiries bring us round to the same conclusion 
at which sanitarians arrived before these new theories of disease 
were developed. 

Moses laid down strict rules of cleanliness for the Israelites 
in the desert, and there has not been to this day a better sani- 
tary teacher than Moses. Ever since his time it has been 
established that when epidemics of disease have prevailed, those 
localities suffered most in which dirt was accumulated in and 
around the houses, where the ground was saturated with foul 
matter, where people were crowded together, and where the 
water they drank was impure or stagnant. 

It is through the faith which this teaching has given ns in 
the certainty that if we keep our towns, our houses, and our 
persons clean in the true sense of the word, if we allow of no 
pollution around us of air or water, we need not dread the 
cholera which is approaching. 

We may learn from the past history of cholera, both in this 
and in other countries, what we have to expect on this occasion 
if it should visit us. 

Let me tell you the facts as to what is the experience of India. 
Cholera is never absent from the low-lying district at the month 
of the Ganges, in India ; and in that district the population, 
numbered by millions, live in wretched hovels, crowded into larj 
villages, surrounded by a luxuriant jungle. The soil is a ri< 
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and fertile black loam. It is scarcely above the level of the 
water in the streams which meander through it, and conse- 
qnently the soil is always water-logged. The water the people 
arink is taken from stagnant foetid pools. The atmosphere is 
saturated with moisture. 

When the country is flooded there is no cholera. Cholera 
appears with the drying up of the surface. 

In certain years, but why we know not, the cholera spreads 
out of this district. The course of cholera over India has no 
relation to roads, railroads, or movements of the population. 
It moves out from the Delta, sometimes towards the north- 
west, sometimes towards the south-west, or sometimes into 
Assam in the north-east. In India it never reverses the 
direction in which it is proceeding. Its course is determined 
by season, and by topography. It increases in the dry months, 
and decreases with the advent of rain. It does not spread from 
point to point of an area. It falls like a series of ram-showers, 
and this only on a few places. Thus, out of 480,549 towns 
and tillages, all the deaths in 1882 were furnished by 47,648, 
or less than a tenth, scattered over the whole area of India. 

Thus the cholera exercises discrimination in its attacks. It 
will visit one town or village, and leave many others in the 
vicinity untouched. Similarly it will attack one house and 
leave another. But it has been generally found that the 
attacked house or village held out a special invitation from its 
insanitary condition. 

In Europe the great epidemic of cholera took place in 1832, 
when it seems that 16,437 persons died in England and Wales. 
In 1849 another cholera epidemic visited this country, when the 
deaths numbered 53,293. In 1854 there was again an epi- 
demic but of a less severe character ; the deaths numbered above 
20,000 ; and again in 1866 there were 14,378 deaths from cholera 
in England and Wales, and during at least 13 out of the last 
20 years cholera has been present in one or other part of 
Europe. 

whenever cholera has taken an epidemic form in Europe it 
has invariably followed the same law as in India, ana has 
selected for its temporary halting places those localities which 
offer to it the best inducements to visit them. 

The Soyal Commission who reported upon the very severe 
visitation of cholera which occured in 1849, say that the ex- 
perience of that and former outbreaks showed that the 
same houses or the same localities have often been revisited 
in recurring epidemics ; but that where material inlprovements 
have been made in the condition of the dwellings of the 
labouring classes there has been an entire exemption from the 
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disease, and that where minor improvements have been intro- 
duced the attacks have been less severe and less extensive^ and 
the mortality comparatively slight. Let me give you some 
instances of what I mean. At Malta it was found that 
the same localities and houses which had yielded the majority 
of plague deaths there in 1813, yielded the majority of 
the deaths in the cholera epidemics of 1839 and 1867 ; and 
that during the intervals of those years the same localities had 
yielded the majority of cases of small-pox, fever, and of anthrax, 
a very special eruptive epidemic attended by carbuncles. Also, 
it is noteworthy that in 1848 the first case of cholera that 
occurred in the town of Leith took place in the same house and 
within a few feet of the very spot from whence the previous 
epidemic of 1832 commenced its course. On its re-appearance 
in 1848 in the town of Pollockshaws it snatched its first victim 
from the same room and the very bed in which it broke out in 
1832. Its first appearance in Bermondsey in 1848 was close to 
the same ditch in which the earliest fatal cases occurred in 1832. 

Indeed, so long as the insanitary conditions remain epidemics 
invariably haunt the same localities. A few scattered drops of 
the storm may fall elsewhere, but the violence of an epidemic 
is spent where its purifying influence is most required. 

Thus you will see that the experience of Europe entirely 
corroborates the experience which has been acquired in India. 

Cholera travels slowly ; it stops where it finds filth, decaying 
refuse, a crowded dirty population, bad water, damp pollutea 
subsoil, or any other oi those conditions which lead to bad 
health in a population, and which, when cholera is absent, afford 
an evidence of their existence by the prevalence of scarlet 
fever, small-pox, typhoid and other fevers, measles, whooping 
cough, &C. 

You have read no doubt in the newspapers of how largely the 
Spanish nation has suffered from cholera. In that country the 
deaths from this disease have numbered nearly 100,000 in the 
present year ; and you have heard how severely that disease 
affected the town of Marseilles last year, and has again visited 
it this year. 

The severe visitation in Spain is the result of the dirty con- 
dition of Spanish towns, and the use of water drawn from wells 
into which the matter from the cesspits percolates. 

In Marseilles the following description will give you some idea 
of the state of the town. 

It is the account of his visit to the town in the month of 
August last sent by a correspondent to the French Journal 
dUiygiine. 

It is as follows : — " Yesterday I wandered about one of the 
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suburban quarters of Marseilles. In vain I sought for a paved 
or macadamised street The inhabitants dig out of the soft 
earth of which the streets are formed small winding uneven 
channels to receive the foul water from their kitchens and wash- 
houses. In the more level parts of these channels the solid 
refuse matter accumulates and causes small pools filled with foul 
stagnant putrefying liquid. When the accumulation of liquid 
becomes troublesome, a neighbour makes a passage for the water 
by clearing out the black mud with his spade and throwing it 
on to the road, where it is left to dry up and exhale foetid 
vapours in the hot sun." 

More than a hundred streets, containing 60,000 inhabitants, 
are in this condition, and these streets abut on the old port, the 
surface of the water of which is covered with a thick coating 
of stinking liquid. On the east side of the old port is a collec- 
tion of houses containing 700 persons, where the discharge 
from the privies all falls into the courlyard round which the 
houses are built, and forms a mass of night soil, in some cases 
two or three yards thick* Such is the condition of the town 
this year after the terrible warning which the inhabitants re- 
ceived in the fearful cholera visitation last year. 

This shows you what a pressing invitation Marseilles sent to 
beg the cholera kindly to visit it in its journey west. 

It has been assumed in most European countries that cholera 
is the most infectious of all diseases. Experience shows that it 
is one of the least infectious. 

If the money which is now spent on useless quarantines in 
Italy and France, and on other measures which are a curse to 
mankind in general, and especially to the countries where they 
are carried out, were spent on sanitary improvements, there 
would be some solid benefit to show for it. 

You will thus see that whilst we are unable either to ac- 
count for the cause or to prevent the periodic recurrence of 
epidemic diseases, the sanitarian has learned that it is possible to 
mitigate the severity of the visit. 

The latest conclusions of Indian experience tell us that sani- 
tary improvements, and sanitary improvements alone, embrace 
the whole action which a Government can take in order to 
prevent cholera. Pure air, pure water, pure soil, good and 
sufficient food, proper clothing, and suitable healthy employ- 
ment for both mind and body, these are the great requisites 
for resisting the cause or combination of causes which produce 
cholera. The avoidance of overcrowding is just as important 
as the provision of pure water; good drainage, and good conser- 
vancv are essential — ^just as it is essential that the people 
should be well housed. 
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In fact, we may sum it up that from whatever cause the 
disease arises, pure air and pure water afford almost absolute 
safeguards a£;ainst cholera, as indeed thej do against most forms 
of zymotic aisease. 

We cannot feel certain that we shall escape from the present 
visitation of cholera to Europe, for in previous visitations it has 
first commenced in September or October, assuming its maximum 
virulence in the following summer. But if, on this occasion of 
its visiting Europe, we do suffer from the disease, it will be 
because we fully deserve to suffer for our neglect. 

If cholera does visit our shores — if it should visit this city — 
do not fear its spread by personal infection ; but look well aiter 
epidemic localities, and get the people out of them. A very 
short distance will often separate a deadly spot from a safe one. 

Cholera begins with diarrhoea. For treatment, you should 
establish house-to-house visitors to look after premonitory 
diarrhoea; and one of the most essential provisions is to have some 
^ace for treating cases as close as possible to the attacked house. 
Bemoval of a collapsed or recovering case to a distance means 
death, and the best thing to do, whenever it can be done, is to 
remove the unattacked persons out of the house, and to keep the 
patient at home. The house to be thoroughly cleansed, aired, 
and lime-washed before being again occupied. 

One of the special objects of epidemics seems to be to arouse 
mankind, by signs which cannot be mistaken, to a sense of the 
necessity of recognising and obeying the laws of his physical 
existence. The health, the well-being, and the duration of the 
life of man are intimately connected with the observance of the 
natural laws of the universe in which he dwells. The know- 
ledge of this fact has unfortunately not been suflBcient to 
insure obedience to those laws. Periodical epidemics are there- 
fore necessary, in order that men may be taught individually 
and collectively to obey these laws : for it is only by obedience 
to the laws of nature that we can insure the possession of that 
immunity from disease which the great Creator obviously in- 
tended His creatures to possess. 

There is a free choice given. On the one hand there is 
obedience and health, with all the numberless blessings and 
privileges which go with it ; on the other there is neglect and 
its infallible consequences, which no human power can fully 
avert when they are entailed, and these are disease, death, 
pauperism, loss of property, ignorance, debasement, crime. 

We have too long neglected these matters. We have 
neglected them in our Jparliament, in our municipalities, and in 
our houses — and more especially have we neglected to educate 
our children in a knowledge of the laws of health. 
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The social evils of this neglect are at present ramified 
throughout the entire framework of society. A vast amount of 
property has grown up in all parts of the country, of which it 
is not too much to assert that it is as productive of misery to 
the people, as it is unproductive of legitimate revenue to the 
possessor. Large masses of population have been allowed to 
congregate together without sufficient attention being paid to 
those conditions on which their healthy existence depends. 

It is only in recent years that the community nas become 
awakened to the fact that if a large population is to be allowed 
10 crowd itself into a town, it can only do so safely with a due 
regard to its health by observing strict sanitary regulations. 

If you live in a town you must conform to regulations in the 
laying out of streets, in the building of houses ; you must bring 
in pure water from a distant source ; you must carry off f oulea 
water by drains, and not simply turn it into your rivers, so as 
to convert pure streams into dangerous nuisances. If all this 
had been recognised and acted upon during the last 80 years, 
what a large amount of sickness, what a number of premature 
deaths, would have been avoided I 

We must remember that we have for years, nay, centuries, 
neglected these matters ; and that if we now find that they are 
expensive to carry out, we are merely paying for this neglect of 
our forefathers or of ourselves. 

The fact is, the whole question of sanitation brings us to that 
of the housing of the people. 

It is for that reason that I have always held that the question 
which is of far the highest importance amongst the social 

SiestJons of the day is that of the manner in whicn the working 
asses are housed ; and I maintain now, after forty years of 
watching the development of this question, that the root of all 
real progress in a nation lies in the condition of the dwellings. 

Upon this question hinges the morality, the education, the 
relimon, the health, and the happiness of the nation. 

How can a population be moral if men and women, girls and 
bovs, are crowded together in one room, and often in one bed ? 
Ot what profit can the schools, the churches, and the chapels 
be to a population which lives in houses where decency or 
privacy are impossible? How can health be maintained in 
nouses where tne water supply is defective, where the means 
for removing the refuse are neglected, where the overcrowding 
vitiates the air ? 

You have long ago passed laws to prevent the adulteration of 
food. But it is only the other day that Parliaments enunciated 
the very mild doctrine that no one has a right to let a house 
which is not in all respects reasonably fit for human habitation. 
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Nearly 50 years have elapsed since this qnestion of the 
housing of the working classes was brought into prominence by 
the leaders of sanitary improvement, and great blame attaches 
to those in whose hands the government of the nation has rested 
during those years, of whatever party they may be, for their 
long-continued neglect of this question. 

Dr. Farr, who died two years ago, after attaining to the 
position of being the leading sanitary statistician of this age, 
devoted the best years of his life to tracing out the facts which 
relate to disease in connection with its surroundings. He 
showed that in proportion as you have a population concentrated 
on a small area, so will the mortality of that population be 
increased. That is to say, supposing you have a thousand 
families living in cottages, in country districts, a certain number 
will be ill and a certain number will die every year ; whereas if 
those thousand families, instead of each having its cottage and 
garden with fresh air round it, live close together in a town 
where often several families are crowded into one house, where 
streets are narrow, a much larger number out of the thousand 
will be constantly ill, and a larger number will die. 

It has also been shown that the grandchildren of people who 
live in towns, and who grow up to become adults, are only half 
as numerous as those of labourers who live in healthy countiy 
districts. 

You will say that Leicester has increased by 27,000 persons 
between 1871 and 1881, and many other towns have increased 
as fast, if not faster ; but the gi*eat increases in town popula- 
tions depend upon the people who come in from the countiy 
districts ; and although, as I will presently explain to you, sani- 
tary science shows that the inferior healtn of town populations 
can be much modified, yet the town population starts with a 
disadvantage as to the health of the inhabitants. Now I want 
to impress upon you that it is possible to a great extent to 
diminish this disadvantage by improving the surroundings of a 
town population, by making the dwellings airy, by not building 
them too close together, by so placing them on the ground that 
air and sunshine may penetrate between them, by removing 
daily all refuse from the houses, the yards and the streets ; and 
by thus diminishing the adverse influences which the crowd- 
ing together of people in towns exercises on health. 

There is much experience on this matter. In London the 
most densely peopled areas used to be the most unhealthy, but by 
adopting a new rorm of building, densely peopled areas have 
become very healthy, although tiie number of people on each 
acre was increased. For instance, in the old buildings in which 
67 families lived on an acre of ground, the death-rate was 24*16 
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per 1,000. In the model blocks of artizans' dwelKngs, where 
there are from 140 to 180 families congregated on one acre, and 
where the conditions I have just mentioned have been carefully 
attended to, the death-rate has been only from 16 to 18 per 
1,000. The reason of this is obvious. The old system was to 
cover the ground with houses of one, or at most two storeys 
high, placed close together in narrow streets, whereby there was 
no space left for the circalation of air between and around the 
houses. These new model dwellings in town districts, where 
the surface of the ground is so vamable, are built in blocks of 
several storeys ; the blocks of buildings should be placed with 
their axes lying north and south, so that the sun mav shine on 
each side during part of the day ; five or six houses tnus placed 
as it were one above the other, and in that way you can reserve 
plenty of space at the back, and at the front of the houses so 
as to allow ample circulation of air all round and through 
them, whilst at the same time a large nmnber of families can 
be accommodated in them. In these houses, moreover, there is 
a porter who sees that the ground surface all round is kept 
scrupulously clean, that no refuse is allowed to remain in or 
near the houses. He is always at hand to see to small repairs, 
so that things are not allowed to get out of repair for want of 
^^ihe stitch in time" 

Let me tell you briefly what are the principal matters which 
should be attended to when you build a house, so as to make it 
healthy. You must start with the condition that it must be 
surrounded with pure air to breathe, and be supplied with pure 
water to drink. You can only have pure air to breathe, 
provided the surface of the ground round the house is clean, 
and provided the soil on which your house is built is also 
clean. A house must not be built upon old rubbish heaps, 
because the air which is drawn up by the warm atmosphere of 
the house from the ground will bring with it, from the slowly 
decaying rubbish, noxious vapours which will occasion fevers 
and other diseases. There must be a damp course above the 
ground level to prevent damp from the ground rising in the 
walls. The surface round must be paved to prevent dirty 
water from lying in stagnant pools near your house, or from 
soaking into the soil either under or round your house. The 
walls must be of clean and sound materials, and they, as well 
as the roof, should exclude damp. Houses should never be 
built back to back, but there should be windows and doors at 
both front and back to allow of a thorough current of air. 
The windows should open near the ceiling. There should be 
abundance of light, and no dark corners. No house can be 
clean that is dark ; no dark room can be kept clean, for dirt 
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must be seen to be removed. Pure light, especially sunlight, 
purifies, destroys the organic poisons of spreading diseases. 
Observe how plants sicken and die if they have no light, but 
live and grow rich in the sunlight. 

Dr. Richardson says, *^ A clean home is a pleasant home, 
a thrifty home, and a nealthy home." 

You must not keep dirty water or slops in the house, but 
there should be no direct communication with a drain into the 
house. Sink and waste pipes should empty in the open air 
outside over trapped gullies. 

Decaying matter must not be retained in your houses. Dust- 
bins, &c., are a source of much danger to health, and more 
efficient and quicker means of removal of dust and waste from 
our houses ought to be adopted than that of storing it in the 
back yards close to the windows of the rooms. In some towns, 
indeed, the very objectionable plan is in force of removing the 
contents by taking it through tne house. 

I may mention that in Poplar district in London, dust-bins 
and ash-pits have been abolished. Each house is supplied with 
a zinc pail large enough to hold three days' refuse, and on 
known days twice in the week the dustman calls and empties 
these pails into a cart, which is covered so as to prevent the 
dust blowing about. I mention this not as a perfect mode of 
dust removal, but only as a great improvement on what prevails 
generally. 

You thus see that with a proper application of sanitary prin- 
ciples in laying out your towns and building your houses, you 
may rest satisfied that there need not be any very great differ- 
ence in healthiness between the town and the country dwelling, 
although no doubt we should all prefer free bracing country air 
to town air, if we could get it. 

People may say that whilst it is easy to talk about improved 
dwellings, it is a very difficult matter to improve the nouses 
which already exist, except gradually. I concede that. But 
what I want to emphasize is that tor the last 40 years this 
question of healthy awellings has been continually urged upon 
tne public by sanitarians. During that interval what has 
happened ? 

The houses in England and Wales, which numbered 2,943,945 
in 1841 have increased to 4,881,519 in 1881 ; that is to say, the 
houses have increased by 2,000,000. 

In the last ten years there have been 5,000 new houses added 
to Leicester, 6,000 to Derby, 10,000 to Birmingham, besides 
which numbers of the houses and cottages which were 
enumerated in 1841 must have been reconstructed in the 
interval. 
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It has not been for the want of knowledge that this question 
of proper accommodation for the working classes has not ad- 
vanced more rapidly. My friend Mr. Chadwick, Sir Robert 
Rawlinson, Dr. Sutherland, and many, others now dead, ex- 
plained in reports to Parliament what were tlie necessary 
sanitary measures nearly fifty years ago. Nor, in the face of 
the above figures, can it be said that there has not been the 
opportunity to improve the houses of the working classes ; and 
it full advantage had been taken of our sanitary knowledge 
during these many years, in the construction of the new houses 
which have been built, and in the reconstruction of old houses, 
there would not be much now left to be done, and the sanitary 
and moral state of the country would be much better than it 
now is. 

The opportunity has been neglected because neither Parlia- 
ment nor the municipal authorities cared sufficiently for the 
sanitary wants of the community, and because the owners of 
house property were satisfied to accept the profits derived from 
letting their houses without fulfilling those duties towards their 
tenants which in common honesty they were bound to fulfil. 

The fact that so much still requires to be done, is, therefore, 
the result of the supineness, neglect, and interested motives 
which have been governing this question for so long. 

The new Act ot Parliament passed last session has, no doubt, 
made a great step in the direction of sanitary progress. Indeed, 
this Act is the commencement of a new era in this question. It 
says that '* in any contract made after the passing of this Act, 
for letting for habitation by persons of the working classes a 
house or part of a house, there shall be implied a condition that 
the house is at the commencement of the holding in all respects 
reasonably fit for human habitation." 

The bill, as originally presented to Parliament, went further. 
It stated explicitly what we sanitarians desire should be the 
effect of the clauses. It said, that *' in the event of a breach 
of any such condition as above-mentioned in the case either of 
a furnished or unfurnished house, any inmate of such house 
who suffers any loss by injuiy to health or otherwise in con- 
sequence of such breach, shall be entitled to recover damages 
from the person responsible for such breach." These words were 
omitted from the Act ; but the omission would not necessarily 
prevent a court of law from giving effect to the intention. 

Let me explain to you what that intention was. If a house 
were let to you in an insanitary condition, the landlord would be 
responsible for the injury which such insanitary condition entailed 
upon the tenant. For instance, if the house in which you live has 
been built on a rubbish heap, and fever and sickness prevail in 
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your family, aiid your landlord did not warn you when you took 
the house as to what was under it, he ought to compensate you for 
the disease from which you suffer. And if, when you pour 
away the dirty water down the sink the fipe which conveys it 
away leads straight into the sewer and brings you back sewer 
gas in exchange, and if disease results to yourself or your 
family, the person who owns and has let you the house should 
compensate you for the injury he has done to you by letting to 
you an unhealthy house whicn contains such insanitary condi- 
tions. Or, again, if your roof is in bad repair and lets in water, 
and you consequently get rheumatism, your landlord should 
compensate you for the injury you have suffered in consequence 
of the defect in the roof. 

I have long enunciated the view that all plans of new build- 
ings intended for habitation in towns or villages, or detached 
houses, and all important alterations of existing buildings 
should be submittea to a local district surveyor, who should 
certify that the position and construction of the building would 
be in accordance with recognised sanitary conditions. 

But I am now inclined to think that, so far as the actual con- 
struction of the house is concerned, if the provision in the new 
Act relating to the housing of the working classes should be 
held by courts of law to enable a tenant to obtain compensation 
from a landlord for letting him a house in an insanitary condi- 
tion; that provision may operate much more effectually and 
much more rapidly to improve the sanitary condition of 
dwellings over the whole country than any regulations made by 
a municipal body could do ; and if the provision as it now stands 
be not sufficient for obtaining our object, I trust that the new 
Parliament will take steps to make it efficient. 

Owners of house property and ratepayers may no doubt be 
called upon to pay large sums for putting the nouses into a 
healthy condition, but such expenditure would not have been 
necessary now if during past years the owners of houses had 
paid due attention to sanitary laws in the construction and 
maintenance of their houses, or if municipal bodies had exer- 
cised adequate supervision over the growth of the towns. 

If now they are called on to pay large sums, the money must 
be looked upon as the compound interest of the money which 
they have saved at the expense of the diseases and the lives of 
the people whom they have allowed to suffer from, and to die of, 
preventible diseases. 

It may be said that if owners of house property have to pay 
large sums for removing sanitary defects, they will, unless there 
be some counteracting influence, charge increased rents ; that 
would probably be so. 
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In considering this great question we must bear in mind that 
these wretched and unhealthy dwellings are not only centres of 
disease, but they are moral cesspools, which foster misery, dis- 
content and cnme. The community, if it had done its duty 
in times past, would not have permitted them to come into 
existence, and it is for the advantage of the community that 
they should be abolished. It is, therefore, reasonable that, 
since the community has by its own long-continued neglect 
allowed these insanitary dwellings to come into existence, the 
cost of removing them and replacing them should be, in part 
at least, borne by the community. This has been recognised 
in the Act of Parliament pa^ssed last session on the Housmg of 
the Working Classes. This Act enables urban and rural 
sanitary authorities to contribute out of the rates to the cost of 
improving the dwellings of the working classes; and if the 
various authorities concerned in the administration of the law 
do their duty in this respect in their several localities, they will 
take care that an adequate number of sanitary houses shall 
be provided for the working classes, and thus prevent the 
private owners of house property from unduly raising their 
rents. 

This question has another and very important aspect. The 
improvement of the home means less sickness, and more energy 
for work. To the ratepayer it means a diminished poor-rate, 
whilst to the individual it means more opportunity for self-edu^ 
cation and culture, and it opens out to every one the possibility 
of having a refined and contfortable home. The improvement in 
the standard of living and of house accommodation is only what 
has been going on gradually for centuries. We are told that in 
the 15th centuiy, in the houses, such as they were, of the poor, 
the walls were of rough unhewn stone, without cement, or of mud ; 
the roofs of thatch, or of rude straw; the windows unglazed ; the 
floors of bare earth, without tile or boarding ; the accommoda- 
tion of but one room, or at the most, two, let the family have 
been ever so numerous ; and their animal stock, where they 
possessed any, frequently sheltered at night under the same roof 
as themselves. And indeed such cottages were not uncommon 
50 years ago. As a rule the working classes would be ashamed 
of such accommodation now. 

So they will in time be ashamed of Uving in bad unhealthy 
houses, in the United States of America I have visited the 
dwellings of the artizans and wage classes in many manufac- 
turing towns. I have frequently found them living in small, com- 
fortable houses, in which each family have their parlour with 
appropriate furniture, pictures, and often their piano. They 
had come to look upon these things as a necessity. This state 
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of things is the result of the free education and general civiliza- 
tion which pervades American society- 

An improved standard of living follows education, and it 
may be fostered by legislation; but it must come from the 
people themselves. Therefore do not go away with the idea 
that Parliament or town councils can do everything for you. 
They can do something. Acts of Parliament may be necessary 
to assist sanitary progress and to enforce sanitary discipline, but 
for real practical progress, we must look to our own exertions. 
Laws can do but little unless aided by the earnest, the strenuous 
co-operation of every individual member of the community. 

'* How small of all that human hearts endure, 
That part which laws or kings can cause or core 1 
Still to ourselves in every place consigned, 
Our own felicity we make or find* 

However dirty the locality, and however poor the house in 
which you live, you can yourselves do much to preserve your 
health. 

Amongst the first necessities of health is cleanliness. You 
must keep your rooms clean and well-aired. This means that 
you must not accumulate rubbish in your houses. You must 
pay attention to cleanliness in your persons. You must not 
wear nor let your children wear dirty clothes. Ho doubt to 
men and women who have to do dirty work this is not always 
easy, but it is very much a matter of individual care. Look at 
different individuals engaged at the same occupation, and how 
clean one often is compared with others. The difference 
between cleanliness and uncleanliness is very much a question 
of habit. 

Clothing should be not only washed and brushed, but when 
removed from the body at night it should be turned inside out 
and suspended in the air. lou should wash yourself and well 
rub yourself or scrub yourself all over every day with a brush. 
All the vital functions of the body are benefited by this one 
simple act. This habit of daily ablution should be taught to 
the young from their earliest life. It then becomes a habit — a 
second nature. Expensive appliances are not required for 
cleansing the surface of the body. A wash-hand basin, a shallow 
tub to stand in, a lump of soap, a large clean towel, and a 
gallon of pure water are all that can be wanted for daily 
ablution. Indeed, a quart of water, with the aid of a soaped 
brush to scrub yourself with, could be made to sufBce. There 
are few so poor who cannot afford these few things, and the 
experiment alwavs pays in the increased health, happiness, and 
vigour which it brings* 
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Mr. Chadwick, who is the leader of all sanitary progress in 
this country, and who is now about eighty years old, showed 
that in an orphan asylum the death-rate (which may be taken 
as an evidence of the degrees of health) was greatly reduced 
after the practice was adopted of washing the children from 
head to foot every day, so as to maintain cleanliness of skin. 
He also asserts that a well-washed child will require less food 
than an unwashed child, and that the food which would be 
required for four children who are unwashed would suffice for 
five children who are washed. In further corroboration of this 
it is known that pigs that are washed put on one-fourth more 
flesh from the same quantity of food than do pigs that are un- 
washed. 

Bad health is wasted force, and is therefore actually a money 
loss to the community. It is very difficult to find out what is 
the extent of this wasted force. The death rate of a town gives 
us some idea of the sickness. I found, in an insanitarv district 
in St. Oeorge's-in-the-East, that with a death rate of 31 per 
1,000, the sickness rate was 270 per 1,000, or 9 cases of sickness 
to one death. But in the worst parts of the same district the 
sickness rate amounted to 620 per 1,000, which gives 20 cases 
of sickness to one death. Aiid it may be generally assumed 
that there are on an average 20 cases of sickness to one death, 
of which 4 cases out of 5 are those of children. 

The loss from sickness arises partly from the loss of earnings 
of the individual who is ill, and in the younger members of a 
family from the expense which the sickness causes, by loss of 
time and otherwise, to the other members of the family. 

But if the loss by sickness is great, consider for a moment 
the losses to the community which are evidenced by a high death 
rate. 

Look at the contingent losses. In the case of the cholera 
epidemic of 1848, it was estimated that the burden which fell 
on 12 of the parish unions for the maintenance during 4 years 
of widows, widowers, and orphans, in consequence of the deaths 
of relatives from cholera ana diarrhoea, amounted to £121,576. 

Then consider the money loss to the community from the 
individual deaths. To begin with, Mr. Chadwick estimates 
that each death involves on the average a cost of £5 in funeral 
expenses. 

in the next place. Dr. Farr calculated that the present value 
of the future wages of an agricultural labourer at the age of 20 
18 £637. Therefore if the labourer dies at, or soon after 20, 
that sum is practically lost to the community. Hence every 
case of death irom preventible diseases represents an unnecessary 
waste of money. 
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Bat there are many whose early death entails a far greater 
loss to the commmiity than can be valaed in money. 

Take a professional man who has accumulated a large amount 
of knowledge, and what is better, of experience ; or take an 
artisan who is a skilful craftsman. If they die in the prime of 
life, when they are most fitted to use these qualities, the know- 
ledge, experience, and skill, which have required many years 
and much labour and expense to accumulate, all go with them, 
before the crop of usefulness^ in the cultivation of which so 
much has been expended, has ripened and been gathered. 

When we consider how important health is, how great should 
be the efforts which we ought to make to maintain it ! How 
wicked any person is who knowingly assists in preserving those 
conditions in the midst of a community which allow preventible 
diseases, or, as some one has named them, dirt diseases, to 
continue. 

A Jewish book, the ** Mishna,** says : — " Outward cleanliness 
is inward purity ; " and, indeed, as my f riend. Dr. Kichardson, 
has so well expressed it, '^ cleanliness covers the whole field of 
sanitary labour.'' Cleanliness, that is purity, of air; cleanliness, 
that is purity, of water ; cleanliness in ana around the house ; 
cleanliness of your persons ; cleanliness of dress ; cleanliness in 
food and feeding ; cleanliness in work ; cleanliness in the habits 
of the individual man or woman ; cleanliness of life and conver- 
sation, morality, purity of life, temperance — these are important 
influences in promoting individual health ; these are still more 
important influences in promoting individual happiness. 
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CLOSING GENERAL MEETING OF THE 

CONGRESS. 



The Closing General Meeting of the Congress was held on 
the afternoon of Friday, September 25th, at the close of the 
Sectional Meetings, The President, Prof. F. de Chaumont, 
F.R.S., took the Chair, supported by the Mayor and other 
members of the Local Committee, and the Chairman and 
Council of the Institute. 

Votes of thanks were passed to the President, the Local 
Committee, the Judges, and others who had been engaged in 
the work of the Congress and Exhibition. 

The following reports upon the subjects brought forward for 
consideration at the Sectional Meetings were read by the 
Senior Secretaries of the respective Sections. 



SwmoN I.— SANITAEY SCIENCE AND PEEVENTIVB 

MEDICINE. 

I have to report that the Preventive Medicine Section of the 
Congress has harmoniously conducted its sittings to a successful 
issue, under the Presidency of Dr. Arthur Bansome, and although 
the place of meeting was changed three times, the votaries of sanita- 
tion refused to allow their ardour to be damped, Sir Charles Cameron 
on one occasion coming to the rescue. 

We are much indebted to the Vice-Presidents, Dr. William Col- 
lingridge, Mr. Henry Lankester, and Dr. G^rge Shaw, as well as to 
the Honorary Secretaries, Dr. Moore and Dr. Johnson, for the suc- 
cessful arrangements. To the Beaders of Papers we owe our thanks 
for much interesting matter. 

Dr. Arthur Bansome's address on Sanitary Progress, and Dr. 
Buck's paper on Infantile Diarrhcea were well received, and possibly 
the discussioQ upon the latter paper may result in indicating the 
remedy for the heavy diarrhcsa mortaUty of which Leicester has 
hitherto been the all too patient victim. 

Surgeon Major Pringie's paper upon the Vaccination Question, it 
is to l^ hoped, will encourage our opponents to examine fully into 
this very serious question in a less biased and more dispassionate 
manner than has hitherto been the case, and I am quite sure that 
the Council of the Sanitary Institute altogether disclaim the imputa- 



368 OLoanra gbnebal HEsmrG of thb oonobssb. 

tion of the Editor of the TtmeSj that " Because the Institute is aoeept- 
ing the bountiful hospitality of Leicester, therefore errors of omission 
and commission have been met in a too friendly spirit." It is rather 
that the Institute recognises that Sa2u8 generis humani is not to be 
found in crushing opposition by dictatorial assertion, but in per- 
suading opponents by force of argument and demonstration. 

Mr. Lewis Angell laid bare some impediments to sanitary progress, 
and Mr. F. Scott urged the extension of voluntary effort. 

We are indebted to the Countess de Viesca for a paper which should 
encourage the management of the house upon sanitary principles, 
and to Mr. J. H. Buckley for an interesting sketch of ambulance 
work in Leidester. 

The result of the second day's gathering of the Section again 
elicited the fact that if a special day, or part of a day, were devoted 
to the consideration of domestic sanitation aud ambulance work, in 
both of which ladies take such a very great interest, it would add 
immensely to the success of future Congresses, and I feel it my duty 
to represent this to the Council of the Sanitary Institute. 

JOHN F. J. STKES. 

Honorary Secretary. 



SBcnoir n.— ENGINEEEING AND AECHITECTUBE. 

The observations of the President, Mr. Percival Q-ordon Smith, of 
the Local G-ovemment Board, as to the increased attention paid by 
the public to sanitary matters, were strikingly confirmed by the good 
attendance at the meeting of the Section. The allusions made by 
the President to the prime importance of securing efficiency in public 
sewage and water works, at whatever cost might be necessary, were 
particularly applauded. The strong recommendations of the Presi- 
dent as to the abolition of cesspools were generally approved. A 
vote of thanks to him was proposed by Prof, de Chaumont, and 
seconded by Mr. Eogers Field, who entirely concurred in the 
President's opinion as to the necessity for the abolition of cesspools. 
The papers of Messrs. J. Underwood and J. Gordon — the first on 
the subject of the History of Sewage and Sewage Treatment in 
Leicester, and the second on the Drainage of Continental Towns — 
received much attention, and evoked a very animated discussion, in 
which Mr. Alderman Kempson, Prof. Eobinson, Mr. Lemon, Mr. 
Peregrine Birch, Mr. Laws, Colonel Jones of Wrexham, and others, 
took part. Mr. Saxon Snell's paper on Circular Hospital Wards 
produced some discussion, but, on account of the late hour at which 
it was read, it was not fully considered. The opinions expressed 
were generally in favour of the parallelogram form of wards, and 
many strong objections to the circular form were raised, which remained 
unanswered. 
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The Section re-assembled this morning, and the first paper was on 
Smoke Abatement, which led to an interesting discussion, in which 
the President of the Section took part and referred to the Building 
Acts defining the size of chimneys. Mr. Ernest Hart, Chairman of 
the Council of the National Smoke Abatement Institution, Mr. J. 
Gordon of Leicester, Mr. Scott of Manchester, Prof, de Chaumont, 
and several others also took part. The effects of smoky atmosphere 
on health were particularly discussed. Mr. G-dtdon stated that the 
use of gas stoves in Leicester was very extensive and fast increasiDg 
since the Corporation had adopted the policy of letting stoves on hire 
at a nominal rent, and he pointed out that the use of gas stoves was 
the best means of preventing smoke from domestic chimneys. A 
paper by Mr. E. C. Kobins, on the Ventilation of Chemical Labora- 
tories and Science Schools generally, was read, and discussed by Mr. 
Bogers Field, Mr. Saxon Snell; Prof, de Chaumont, and others. An 
interesting branch of the discussion was upon the accuracy of Anemo- 
meters as instruments for measuring the volumes of air referred to 
in the paper. It was mentioned by Prof, de Chaumont that a series 
of experiments, to test the accuracy of anemometers, was being 
carried on by a Committee of the Sanitary Institute, and would be 
published shortly. A most important paper on Plumbing and 
Plumbers' Work was read by Mr. F. Scott, of Manchester, setting 
out the action taken by the Plumbers' Q-uild of London to guard the 
public against the evils arising from defective plumbing work. Prof, 
de Chaumont, Mr. Emptage, Mr. Bobins, and others took part in the 
discussion, and the action of the Plumbers' Company was generally 
approved. 

W. E. B. COLES, 

Honorary Secretary. 



Section IH.— SECBETABY'S BEPOBT. 

The President of the Section, Br. William Marcet, read a most 
interesting address, dealing with the distribution and object of Car- 
bonic Acid in nature and with its sanitary relations, and also on the 
influence of great altitudes on the Chemical Phenomena of Bespira- 
tion, in which Dr. Marcet described some most interesting experi- 
ments which he had made upon the amounts of carbonic acid expired 
by persons at difierent altitudes, extending over a period of upwards 
of seven years. From these experiments Dr. Marcet adduced the 
fact that the body required the inhalation of a smaller weight of air, 
or volume of air reduced to freezing point and sea level, to produce 
the same weight or corresponding volume of carbonic acid as greater 
heights are attained. 

AA 
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Dr. Maroet aLso exhibited and explained a very interesting diagram, 
showing the analogy which exists in London between fogs and an 
excess of carbonic acid in the air of that city. 

Mr. John D. Paul ^ye a lengthy and interesting geological lectore 
upon the Valley of the Soar, of considerable local and general interest, 
and in the discussion which followed the President of the Section, 
Mr. Mott, and others took part. 

The Eey. T. Lawrence read a paper upon the Sanitary EtiIs 
arising from the improper burial of the dead, and in the discussion 
which followed cremation was advocated by Gaptain Douglas Galton, 
Prof. Symons, Mr. Boulnois, and others. 

A valuable paper was then read by Mr. Charles E. Gassal, F.C.S^ 
upon Hygienic Ani^ysis, which was of a vety interesting character, 
and which led to a long discussion. 

In the absence of Mr. Whitaker, the Secretaiy of the Section read 
a paper entitled '* A recent Legal Decision of importance in conneo- 
tion with water supply from wells," and the paper on " The use of 
Sodium Aluminate for softening and purifying hard and impure 
water," was taken as read, the author not being present, and the 
hour having arrived for closing the sectional meeting. 

H, PEKOY BOULNOIS, MiCE. 

Honorary Secretary, 
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REPORT OF THE JUDGES OF THE EXHIBITION, 

LEICESTER, 1885. 



We, the undersigned, the Judges appointed by the Council, beg 
leave to recommend to the Council the following distribution of 
Medals and Special Certificates, and of Certificates of Merit. 

Exhibits which have already received Medals at previous Exhi- 
bitions of the Institute are excluded from awards of Medals, but 
those Exhibits to which a second Medal would otherwise be awarded 
receive Special Certificates, and these are distinguished in the following 
Ust by asterisks. 

Thb BiCHABDBOir Mkdal for an Exhibit Selected fkom the 
ENTiBB ExHiBrriOK wUl he awarded by the Judgea in ease of pre-eminent 
merit only. 



SILVEB MEBAI.S OFFERED BY THE GAS D EPAB TMENT 
OF THE COBPOBATIOET OF LEICESTEB. 

Four SiLVXB Medals are offered by the Ghis Department of the 
Corporation of Leicester for Gas Stoves exhibited under the follow- 
ing classes : — 

1. — For the best GUm Stove or Gas Apparatus for Cooking pur- 
poses for families, to include means for heating a good 
supply of water. 

2. — For the best Gas Cooking Stove suitable for an artisan's 
family, for at least six persona. 

3. — For the best and most Economical Gh» Fire. 

4. — For the best arrangement for Heating Baths by Gas. 



SILTBB MEDALS ABB OFFEBED ALSO BY THE EZETSB 

GAS COMFAEY. 

!•— For the best Gas Stove or Ghis Apparatus for Cooking pur- 
poses for families, including a sufficient supply of hot 
water. 

2. — For the best and most economical Open Gas Fire. 
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MEDALS AND STABRED CEBTIFICATES. 

CLASS I.- CONSTEUCTION AND MACHINEET. 

•Bbadfobd, T., & Co., London, for Washing Machines. 

♦DouLTON & Co., London, for Art Pottery. 

Elgood Bbos., Leicester, for Artistic Domestic Lron-Work. 

Elus, J., & Sons, BaiTOw-on'-Soar, for Barrow Blue Lias Hydraulic 

Lime. 
Lbggott, W. & E., Bradford, for Opener for Fanlights and Skylights. 
ViCTOBiA Stokb Co., London, for Victoria Artificial Stone-Paving. 

CLASS n.-SEWEEAQE AND WATEE SUPPLY. 

BoFBTBEEHiLL CoAL Cc, Dreghom, Ayrshire, for White Enamelled 

Fireclay Cistern. 
♦Mobeell's Sanitaby Appliance CoMPAirr, Manchester, for Portable 

Cinder-sifting Ash Closet. 
♦MouLEs' Eabth Closet Company, London, for Moules' Earth Closet. 
Sanitaby and Highway Appliance Co., Sheffield, for Eoberts's 

Street Orderly Bin. 
Sanitaey and Highway Appliance Co., Sheffield, for Eoberts's 

Sand-distributor for 2-horse Tram-track. 
♦Tbott, H., Battersea, London, for the " Household " Closet. 
Willacy, E., Preston, for Sand-distributor for Eoads. 

CLASS in.— HEATmO, LIGHTING, AND VENTILATING. 

♦DoinyroN & Co., London, for Ventilating Tile Stove. 
♦Ellison, J. E., Leeds, for Conical Ventilators. 
♦Stott, J. & Co., London, for Mercury Gkw Governor. 

CLASS IV.-PEESONAL HYGIENE, FOODS, FILTEBS, AND 

DISINFECTANTS. 

♦Calvebt, F. C. & Co., Manchester, for Carbolic Acid for Disinfecting 
Purposes. 

*Hanoock, F. C. & Co., Dudley^ for Machines for domestic use- 

HuMBEB & Co., Nottinyham, for their Exhibit of Bicycles and Tricycles. 

Jeyes' Sanitaby Compounds Co., London, for Jeyes' Perfect Purifier. 

Johnson, W. F., Leicester, for Ornamental Domestic Appliances. 

Lyon, J. W., London, for Steam Disinfector. 

♦Maignbn, p. a., London, for Filtre Eapide. 

Eichabdson, J., & Co., Leicester, for their Exhibit of Antiseptic Pre- 
parations. 

ViPAN ^ H badly, London^ for their Exhibit of Dairy Appliances. 
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CEHTIFICATES OF MERIT. 

We further recommend that Certificates of Merit be awarded to the 
undermentioned Exhibitors : — 

CLASS I.— CONSTRUCTION AND MACHINEET. 

B A Adams, E., London^ " Victor " Spring Hinge. 

Ceoft Stoxb Quabby & Bbick Co., Croft, Leicestershire, for the Croft 

Artificid Stone Paving. 
DouLTON & Co., London, Silicon Tread for Steps. 
b a Gbeenall, J., Manchester, Qreenall's Steam Washer. 
JoHKBOV, W. P., Leicester, for his exhibit of Eepouss^ and other 

brass work. 
Kbxwobtht, E. N., & Co., Oldham, for Paragon Washing Machine 

with Canadian Washer. 
b a Kenwobtht, E. N., & Co., Oldham, Paragon Washing Machine, 

and Canadian Washer. 
Nightingale- & Co., Cheat Orimshy, for Method of Wood Block 

Flooring. 
b a Smith, E., & Co., Coalville, Leicester, Embossed Tiles. 
B A Smith, E., & Co., Coalville, Leicester, Photographic Embossed and 

Incised Art Tiles. 
Stiff, J., & Sons, Lambeth, for their exhibit of Architectural Terra 

Cotta. 
Whitwick Colueby Co., CoalvUle, Leicester, for their exhibit of 

Terra Cotta. ' 

CLASS II. -SEWERAGE AND WATER SUPPLY. 

Adams & Co., Fork, for Potts' Edinburgh Sewer Trap. 

Adams & Co., Fork, for Improved Shape of Trough for Water 

Closets. 
Boubtbebhtll Coal Co., Dreghom, Ayrshire, for White Enamelled 

Sinks and Wash Tubs. 
Bboad & Co., Paddington, for White Enamelled Straight and Curved 

Channels for Inspection Chambers to Drains. 
Bboad & Co., Paddington, for White Enamelled Fire-clay Qullies. 
DouLTON & Co., London, for Economical Combination Closet in two 

Jieces. 
. J., EUisUmn Collieries, for Gordon's Disconnecting Trap. 

Febgvssok & Stabkbt, Leicester, for " Shanks's " Porcelain Lavatory 
Fittings. 

Febgtjssok & Stabkey, I^eicester, for Shanks's '* Ureka " Spraj and 
Plunge Bath. 

Fbbgubson & Stabkey, Leicester, for **' Unbreakable " Fire-clay Lava- 
tory Basins for Schools, Ac. 

Fosteb & Peabson, Nottingham, for Morrifi's Cast Iron Gulley, with 
Moveable Dip Pipe. 

A Deferred by the Judges in Competition for Medals. 
b Submitted by ^e Exhibitors for further practical trial. 
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Goods k Co., Loughborough, for •* Invicta " Flushing Cistern. 
Goods & Co., Loughborough^ for Double Yaives for Flow and Betum 

in Hot-water Circulation. 
Groom & Co., London, for Well and Dry-Platform Sponge Bath. 
HuMPHEBSONy F., London, for " Beaufort " Flush-down Closet. 
B A HuHPHEBSOK, F., Chdsea, London, Siphon Flushing Cistern. 
Johnson, W. F., Leicester, for Galvanized Iron Dust-Bin. 
Kjbk, £. G., Uuddtrtfield, for Night Soil Beceptacle with Spring Lid. 
f BiNGLB, B., M.D., Blackheaih^ for Working Model of Cattle Drinking 

Trough. 
Sanitabt & Highway Applianoe Co., Sheffield, for Boherts's Asphalte 

Cauldron. 
Smith J., & Sons, Wolverhampton, for Closed Sectional Sanitary Van. 
Stiff, J., & Sons, Lanibeth, for Weaver's Ventilating Sewer Air Trap. 
WoBTLET FiBE Clat Co., Leeds, for White Enamelled Straight and 

Curved Channels, and Channel Junctions for Inspection 

Chambers to Drains. 
Wbaog, T., & Sons, Buriotwon-Trent, for Gordon's Junction Blocks 

for Lamp-holes and Inlets to Sewers. 
Wbagg, T., & Sovi8,Burion'On'Trent, for Gordon's Disconnecting Trap. 
Weight Bbos., Leicester, for Gt)rdon's Ventilating Manhole Covers for 

Sewers with Annular Dirt Box. 
Weight Bbos., Leicester, for Gh>rdon's Iron Ventilating Cover for 

Disconnecting Trap. 



CLASS m.— HEATING, LIGHTING, AND VENTILATING. 

b a Abhwell, F., Leicester, Blackman's Air Propeller. 

Kite C, & Co., London, for Telescoped Wall Inlet Ventilator. 

B A PuBDY, W., Nottingham, Miners' Safety Lamp. 

Shabman, T., Leicester, for Heating Apparatus for Small Greenhouses. 

B A Vebity, E. & J., London, Crabtree Kitchen Bange. 

Wabneb, J., & Sons, London, for Lever Nut for Boiler Cock. 

B A Woodhousb & Bawbon, London, Electric Lighting Appliances. 



CLASS IV.— PEBSONAL HYGIENE, FOODS, FILTBBS, AND 

DISINFECTANTS. 

AsHWELL, Fbank, Leicester, for Steam Kettle with specially arranged 

Tap for drawing Boiling Water. 
Bbthbll, T. p., Liverpool, for the " Unique *' Folding Box. 
BowDEN, W., London, for Olive Oil Soap. 
Calyebt, F. C, & Co., Manchester, for Carbolic Acid Soaps. 
Caltebt, F. C, & Co., Manchester, for Tooth Soap. 
Clabke, £., & Co., Battersea, for ** Optimus^ Coffee Extract. 

A Deferred by the Judges in Competition for Medals. 
B Submitted by the fi^bitors for further practical trial. 
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▲ GoiTiCAir, T., LeieuUr^ for Conical Knitting Machine. 

Gent, J. T., & Co., Leiouierj for their Exhibit of Electric Bells. 

Jeibs' Sanitaby CoMFOUiws Co., L(md<nif for Jeyes* Household 
Disinfecting Soaps. 

Leiobstbb Ambulakggb Cobps, for Hand Ambulance. 

Maignbn, p. a., London, for the Soldier's Filter. 

Maignsit, p. a., London, for Field Hospital Filter. 

Midland Educational Co., Leicester, for the "Beliance "laft-up Desk. 

Pabb, J., & Co., Leicester, for their Exhibit of Bicycles and Tricycles. 

Statnes & Sons, Leicester, for Boot and Shoe Uppers. 

Tatlob & Co., Driffield j' London, for '' Simplex'' Desk with Adjust- 
able Foot Board. 

ToBBANCE. W. H., £!difU>urgh, for Busks, Shortbread, and Oatcakes. 

YiPAN & Headly, Leicester, for Heavy Steel Bailway Chum, with 
Malleable Top and Dust-proof Lid. 

A YiFAN & Headly, Leicester, for Danish Cream Separator. 

Weight, A., London, for Sanitary Night Lights. 



EXHIBITS SBLBCTED FOB FUBTHEB PRACTICAL 

TRTAT., 

With regard to the following Exhibits, the Judges are unable to 
give their decision until they have submitted the Exhibits to a more 
complete and extended practical examination than is possible at the 
Exhibition : — 

CLASS L— CONSTBIJCTION AND MACHINEBT. 

B Adams, B., London, Side Gussets for Fanlighte and Beyersible 

Window Fittings. 
B Adams, B., London, '' Victor "Silent Spring Butt Hinge. 
B Bboad & Co., Faddington, White G-lazed Bricks. 
c b Bboad & Co., Faddington, London, Bock-buffed Facing Bricks. 
B Doulton & Co., London, " JPeto *' Fireproof Flooring. 
b Ellis, J., & Sons, BarrouMm-Soar, Barrow Hydraulic Plaster, 

Barrow Porthmd Cement. 
B Flbtoheb, T., Warrington, Washing Machine. 
B Jenkiicgs, T., Lambeth, London, Hospital Flooring. 
Majob, H. J. & C, Bridgewater, Major's Weather-proof Boofing Tiles. 
STEBXBEBe, J., & Co., Manchester, Victory Self-acting Washi]^ Ma* 

chine, heated by Gas. 
B £. Smith A Co., CoalviUe, Building Bricks and Terra CotU. 
c B Thompson & Co., Walworth, London, Non-poisonous Oxide of 

Iron Painte. 
B White, W., Abergavenny, Lnpenrious Wall Lining. 
B Whitwick Coluebt Co., Leicester, Building Bricks. 

a Deferred by the Judges in Competition for Medals. 
b Submitted by the Exhibitors for further practical triaL 
c We haTe not yet had suffident opportunity of testing these exhibits, and 
they are therefore of necessity deferrad for a future Beport. 
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WoLSTENHOLME, J., ManchssUr^ The Badcliffe Silent G^ Engine. 

WoBTLBT FiBS-CLAT Co., Leeds^ White Glazed Bricks. 

B Wbago, T., ^ SoK, Burton-annlVent^ White Glazed Bricks. 

CLASS n.— SEWERAGE AND WATEE SUPPLY. 

Adams & Co., Torlcj Automatic Flush-tank. 

Adams & Co., York, Circular Sewer Ventilator and Manhole Cover. 

Adams & Co., JbrAr, Automatic Flushii^ Cistern for Urinals. 

BowES-SooTT & Ebad, LondoHj Bower-Barffed Eain-water Pipes. 

DouLTON & Co., London^ Automatic Flush Tank. 

DouLTON & Co., London, Vacuum Water Waste Preventer. 

DouLTON & Co., Lambeth, Draw-off Valve for Hot Water. 

Dyeb, F., London, Air-tight Manhole Cover. 

Dteb, F., London, Tidal Valve. 

Fbbousson & Stabket, Battersea, Shank's Hot-water Tap. 

b Elliott, Edmd^son & Olnei, Manchester, Cold Metal Douhle-cone 
Mechanical Lead Pipe Joint. 

B Humphebson, F., Chelsea, London, Quick Turning Bib Cocks for 
Hot Water. 

B HuMPHBBSON, F., Chelsea, London, Pipe Joints. 

Johnson, Waltbb F., Leicester, Nixon's Hot-water Bange Cock. 

Knowles, J., & Co., Burton-on-Trent, Hassell's Joint for Stone- 
ware Pipes. 

Kkowles, J., & Co., Burton-onnTrent, Bobins' Joints for Stone- 
ware Pipes. 

B SwBTE, H., M.D., Worcester, Safety Anti-vacuum Valves. 

B Tbott, H., Battersea, London, Bib-valves for hot water. 

Wabneb, J., & Sons, London, Combined Eange Cock and Safety Valve. 

Wabitbb, J., & Sons, London, " Smeaton's " duplex Waste-not Valve. 

Wabneb, J., London, Gosling's Ejector Syphon Flushing Cistern fop 
Water Closets. 

D WoBBSAM, G. J., & Sons, London, ** Colebrooke's " Eotary Pump. 

B Wbagg, T., k Sons, BwUm-onnTrent, Hassell's Joint for Stone- 
ware Pipes. 

b Wbaoo,'T., & Sons, BurUmron-Trent^ Mawbey's Sanitary Pipe 
Joint. 

CLASS in.— HEATING, UGHTESTG, AND VENTILATING. 

^OLiJS Watebspbay Ventilating Co., London^ ^olus Waterspray 
Ventilator. 

MojAj% Watebspbat Ventilating Co., London, .Solas Exhaust Ven- 
tilator. 

iEoLUB Watebspbat Ventilating Co., London, .£olus Downcast 
Ventilator. 

.£oLUS Watebspbat Ventilating Co., London, Pollock's Exhaust 
Ventilator. 

b Submitted hy the Exhibitors for further practical trial. 
D At the Exhibitor's request this Exhibit has been deferred until after the 
Exhibition at York. 
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JSoLUB WATEBBP&A.T YENTiLATnra Co.^ LondoTi^ Pollock's Down- 
cast Ventilator. 

iEoLUS Watbbspbax YmriiLATiNa Co., Loridan, Stafford's Exhaust 
Ventilator. 

^OLVB WATBasPEAT & Vbih^llating Co., London, Ventilating Gas 
Stove, with brass wire cage. 

B Abdbk HhiL & Co., Birmingham^ Acme Gas Cooker, with Boiler. 

B Abdbn Hill & Co., Birmingham^ Acme Artizan Gbs Cooker. 

B Abdbn Hill Sl Co., Birmingham^ Acme Open Gas Fire. 

b Abdbk Hill & Co., Birmingham^ Asbestos Lump G^as Eire. 

AsHWBLL, F., Leicester y Otto Gas Engine. 

Abhwbll, F., Nottingham^ Lancaster Steam Trap. 

AsHWBLL, F., Leicester, Murfet & Dolson's Curfugated Fire-bars. 

Ashwbll, F., Leicester, *' Shield's" Air Escape V^ves. 

B Cabtbb & Lbbs, Oldham, " Safety " Gas Govemor. 

B Datis, H. C, & Co., London, Gas Bath. 

B Davis, H. C, & Co., London, Incandescent Open Gas Fire. 

B Datis, H. C, & Co., London, Metropolitan Gas Cooker, with Boiler^. 

B Datis, H. C. & Co., London, Metropolitan Artizan Ghis Cooker. 

B DouLTON & Co., Lambeth, London, Bath Heater. 

Ellison, J. E., Leeds, StcTens' Exhaust Ventilator. 

B EwABT & Son, London, *^ Hausbedarf " Water Heater. 

B Flbtohbb, T., Warrington, '* Listantaneous " Bath Heater. 

B Flbtcheb, T., Warrington, Lavatory Spiral Water Heater. 

B Flbtohbb, T., Warrington, Open Gas Fire. 

B Flbtcheb, T., Warrington, Asbestos Lump Ghis Fire. 

B Flbtohbb, T., Warrington, Gas Cooker, with Boiler. 

B Fletchbb, T., Warrington, Artizan Gas Cooker. 

Johnson, W. F., Leicester, Imperial Ghw Cooker. 

Kitb & Co., London, Exhaust ventilators. 

Kjtb & Co., London, Downcast Ventilators. 

Kitb & Co., London, Lamb's Noiseless Large Volume Fan. 

B Fatbnt Sapbtt Gas Stotb Co., London, Gas Cooker, with Boiler. 

B Fatbnt Sapeti Gas Stotb Co., Lond(m, Artizan Gas Cooker. 

Stut, J., & Sons, London, " XJp-draught" Chimnev Cowl. 

B Thb Genbeal Gab Heating and Lighting Co., London, '* In- 
stantaneous " Bath Heater. 

B The Genbbal Gas Heating and Lighting Co., London, " New 
Patent " Open Gas Fire. 

B The Genebal Gas Heating and Lighting Co., London, Incan- 
descent Open Ghts Fire. 

B The General Gas Heating and Lighting Co., London, Gas 
Cooker, with Boiler. 

B Thb Genebal Gab Heating and Lighting Co., London, Artizan 
Ghis Cooker. 

b Weight & Co., Birmingham, Eureka Gas Cooker. 

b Weight & Co., Birmingham, Artizan Gas Cooker. 

b Wbight 8l Co., Birmingham, Open Gas Fire. 

b Weight &, Co., Birmingham, Asbestos Lump Gas Fire. 

b Submitted by the BzhibitoTS for further praetleal trial. 
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CLASS IV.— PEBSONAL HYGIENE, FOODSj FILTERS, AND 

DISINFECTANTS. 

Abgost Silyeb Co., London^ Argosy Silver Plate. 

Babstow, W., Pontefrcu^t^ Combination Water Filter. 

B BnriTB & Abmitagb, Derby, " Miller's Pride " Oatmeal. 

BowDSN, W., London, Indian and Ceylon Teas. 

B Bbabfobd, T., & Co., Manchester, Black Diamond Boot & Shoe 

Cleaning Machine. 
B Daxjss, J. T., London, Porpoise Oil Dubbin. 
B Habbibon, F. J. & Co, Leicester, Hydroleine Soap Powder. 
B Habbisok, F. J., & Co., Leicester, Hydroleine Disinfecting Powder. 
Maionbk, p. A«, London, Maignen's Apparatus for use in Softening 

Water. 
B Mawson & Swan, NewoasiU-iynrTyne, Water Filter. 
B Mabshall Bbos., Glasgow, Semolina and Farola. 
B Patbnt Pobous Cabbon Co., London, Porous Carbon for filtering 

purposes. 
b Paulson, W., l.b.o.p., Loughborough, " Perpetual ^ Rlter. 
BiOHABDSON, J., & Co., Leicester, Sozophane. 
BiOHABDBON, J., & Co., Leicester, Sarcosoze. 
BiMMEL, EuGBNB, London, Toilet Soaps. 
Stebnbebo, J., & Co., Manchester, Milk and Cheese Tester. 
B The Pubb Wateb Co., London, Non-alcoholic Aerated Beverages. 
B TuBK, E. J., Kingstonrim-Thames, Cruising Canoe. 
B Wbnham Gab Lamp Co., London, Wenham Ventilating Gras 

Burner. 

CLASS v.— MISCELLANEOUS. 

Abhwell, F., Leicester, Woolpert's Air Tester. 

Stbbnbebg, J., & Co., Manchester, Seliance Bronzing Machine. 

Several Exhibitors show Stanford's Joint for Stoneware Pipes. 
For this excellent invention the Medal of the Institute was awaited 
at the Stafford Congress in 1878, and starred Certificates, equivalent 
to Medals, have been awarded for it at subsequent Exhibitions. This 
joint is now so well known and fully appreciated that the Judges do 
not think it necessary to make any iiirther award for it. 

The Cowls and Ventilators of that Class have been deferred for 
further practical trial, although the Report of the Cowl Committee 
has not yet been issued, because the investigations of this Committee 
are now so far advanced that it is anticipated that the Judges will be 
able to test the Cowls and other similar Ventilators before the next 
Anniversary Meeting. 

(Signed) W. H, COEFIELD, M.A., M.D., F.E.C .P., Chairman. 
H. SAXON SNELL, F.E.I.B.A. 
W. EA8SIE, C.E., F.L.S., F.O.8. 
EOGEES FIELD, B.A., M.InstCE. 
ERNEST TUENEB, F.E.I.B.A. 
J. WALLACE PEGGS, A.M.Inst.C.E. 

b Submitted by the Sxhibitors for further practical trial. 
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SUPPLEMENTARY REPORT OF THE JUDGES ON THE EXHIBITS 
SELECTED FOR FURTHER PRACTICAL TRIAL 



LEICESTER, 1885. 



We recommend that the Medals should be awarded to the under- 
mentioned Exhibitors :^ 



SILVER MEDALS OFFERED BY THE GAS DEPART- 
MENT OF THE CORPORATION OF LEICESTER. 

1. For the best Gbs Stove or Gas Apparatus for Cooking purposes 

for families, including means for heating a good supply of 
water. 

Thomas Flbtohbb, Thynne Street^ Warrmgtanj for large Gas Cooking 
Stove with Boiler. 

2. For the best Gas Cooking Stove or Gas Apparatus for an 

artizan's fiunilj, for at least six persons. 

J. Wbioht & Co., Broad Street^ Birmingham^ for Eureka Artisan Gas 
Cooking Stove. 

3. For the best and most economical Gas Fire. 

Thb Gbnbbaj^ Gas Hxatikg and Ihqbtuxq Co., 66, 8i, Band Street, 
N,j for Fibre Asbestos Open Ghks Fire. 



SILVER MEDALS OFFERED BY EXETER QAS 

COMPANY. 

1. For the best Ghw Stove or Qna Apparatus for Cooking purposes 

for families, including a sufficient supply of hot water. 
Thx Gxkxbal Gab Hxatiko and LiGHTDra Co., 66, St, Patd Street^ 
N., for lATge Ghw Cooking Stove with Boiler. 

2. For the best and most economical Gas Fire. 

H. & C. Davis & Co., 200, CamberweU Boad, S.E., for Fibre Asbestos 
Open Gas Fire. 
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MEDALS OF THE nrSTlTUTE. 

We recommeDd that a Medal be awarded to the undermentioiied 
Exhibitor:— 

Oanbt, Maubice, Liverpool^ for Cotton Machine Belting. 

This was Exhibited at Dublin, but the testing was not completed in 
time for the last report 

CLASS L— 

DouLTOK & Co., Lambeth^ for Peto Fireproof Flooring. 
Smith, E. & Co., CoalvilU^ for Emboss^ Tiles. 

CLASS IIL— 

AsHWELL, F., Leieefter^ for Blackman Air Propeller. 
Thomas Fletcheb, Thynne Street, Warrington, for Large Gas Cook- 
ing Stove with Boiler. 
Thomas Flbtchsb, Thynne Strut, Warrington, for Horizontal Spiral 

Lavatory Heater. 
H. & C. Datis & Co., 200, Cambenvdl Boad, S.E., for Artizan Gas 

Cooking Stove. 
Gbitbbal Gas Hbating and Lighting Co., 66, St, Paul Street, y,, 

for Large Gas Cooking Stove with Boiler. 
Gsnbbal Gas Heating and Lighting Co., 66, St. Paul Street, N., 

for Fibre Asbestos Open Gas Fire. 
Gbeenall, J., Manchester, for Steam Washer. 
PuBDT, W., Eastwood, Notts., for Miners' Safety Lamp. 
Yebity, E. & J. M., Leeds, for Crabtree's Kitchen Bange. 
WooDHOUss & Bawson, London, for their Licandescent Electric Lamp. 
J. Wbight & Co., Broad Street, Birmingham, for Eureka Artizan 

Gas Cooking Stove. 
J. Wbight & Co., Broad Street, Birmingham, for Lump Asbestos 

Open Gas Fire. 

CLASS IV.— 
B. J. TuBK, Kingston-on-Thames, for Cruising Canoe. 



cebtifioates of mebit. 

CLASS L— 

Adams, B., London, for Side Gussets for Fanlights. 
Bboad & Co., Paddington, for White Glazed Facing Bricks. 
Flbtchbb, Thomas, Warrington, for Washing Machine, heated by 

Gas. 
Jennings, T., Lamheih, for Hospital Flooring. 
Smith, E. & Co., Coalville, for Bed Building Bricks. 
Whitwiok Colueby Co., CoalvUle, for Bed Building Bricks. 
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CLASS n.— 

Elliott, EDMnrsoN, & Olihbt, Manchester^ for Cold Metal Double 

Cone Mechanical Lead Pipe Joints. 
HuMFHEBSOK & Cc, London, for Dip Pipe Joint. 
Teott, H,, Battersea, for Bib Valves for Hot and Cold Water. 
Weaqg, T. & SoKS, BurUm-onTrent, for Mawbe/s Joint for Stoneware 

Pipes. 

CLASS m.— 

Abden Hill & Co., dmstitution EiUy Birmingham^ for Lump 

Asbestos Open Gas Fire. 
Qenebal Gab Heating and Lighting Co., 66, St Paul Strut, N., 

for Artizan Ghis Cooking Stove. 
WooDHOUSB & Rawson, London, for their Magnetic Cut Out for 

Electric Lighting. 
J. Wbight & Co., Broad Street, Birmingham, for large Otis 

Cooking Stove with boiler. 

CLASS IV.— 

BiNNB &, Abmitage, Derby, for Miller's Pride Oatmeal. 
Bbadfobd, T. a Co., Saiford, for Black Diamond Boot and Shoe 

Cleaning Machine. 
Dales, J. T., London, for Porpoise Oil Dubbin. 
Habbison, F. J. & Co., Leicester, for Hydroleine Soap Powder. 
Patent Pobous Cabbon Co., London, for Porous Carbon for Filtering 

Water. 

We are unable to recommend the award of the Bichardson Medal. 

W. H. COEFIELD, M.A., M.D.Oxon., Ohaibman. 

H. C. BAETLETT, Ph.D., F.C.S. 

F. DE CHAUMONT, M.D., F.E.S. 

W. EASSIE, C.E., F.L.S., F.G.S. 

EOGEES FIELD, B.A., M.Li8t.C.B. 

HENEY LAW, M.Inst.C.E. 

J. WALLACE PEGGS, A.M.Inst.C.B. 

H. SAXON 8NELL, F.E.I.B.A. 

EENEST TUENER, F.E.I.BA. 
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EXAMINATIONS IN SANITARY SCIENCE FOR LOCAL 
SURVEYORS AND INSPECTORS OF NUISANCES. 



BOABD OF KXAMTTTEBa 

Capt. Douglas Galton, b.b., o.b., d.o.l., r.B.8. 
A. Wtitteb Bltth, m.b.c.s. 

PbOP. W. H. CoBFIELD, M.A.LOin)., M.D.OIOK. 
PbOF. F; 8. B. F. DK ChATTMONT, M.D., F.B,8. 

BoGEBS Field, b.a., m.ikst.o.e. 
W. H. Michael, q.c, f.o.b. 
Louis Pabkbs, h.d. 

PbOF. H. EoBINSON, M.IN8T.0.B, 

H. Saxon Snell, f.b.i.b.a. 

J. F. J. SyKES, B.SC. pub. health, M.B., F.B.O.B. 

M. Ogle Tabbotton, m.inst.o.b., f.g.s. 

EbNEST TuBNBB, F.B.I.B.A. 

lltgistrnr. 
Q-. J. Symoks, f.b.s. 



The great and increasing importance of the duties devolving upon 
Local Surveyors and Inspectors of Nuisances in connection with the 
various Acts relating to Public Health, the Sale of Food and Drugs, 
&c., led the Council of the Sanitary Institute of Great Britain to 
establish Voluntary Examinations, to appoint a Board of Examiners, 
and to grant Certificates of Competency to Local Surveyors and 
Inspectors of Nuisances. 

Visitors duly appointed by the Local Government Board and 
various bodies connected with the practical application of sanitary 
science are invited to be present at the Examinations. 

The Examinations are arranged in two grades, and are intended 
to enable Local Surveyors and Inspectors of Nuisances, or persons 
desirous of becoming such, or of obtaining the Certificate of the In- 
stitute, to prove their competency in the subjects of Examination. 
A register of Successful Candidates is kept at the Offices of the In- 
stitute, and a copy will be forwarded to Local Boards and Sanitary 
Authorities on application. 

Each Examination occupies a portion of two days. On the first 
day the Examination of Surveyors occupies four hours — viz., from 
II a.m. till 1 p.m., and from 4 till 6 p.m., and consists of written 
papers only. Inspectors of Nuisances have two hours' written exami- 
nation on tbe first day — viz., from 1,30 p.m. till 3.30 p.m. On the 
second day the Examiimtion, for both classes, commences at II a.m., 
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and is vivd voee^ with one or more questions to be answered in writing, 
if deemed necessary. A Certificate of Competency, signed by the 
Examiners, is granted to successful Candidates, entitling them to be 
designated as " Certificated by the Sanitary Institute of Great Britain." 

As one person may, under the Public Health Act, 1875, be both 
Local Surveyor and Inspector of Nuisances, the Examinations are 
so arranged that Candidates who desire to do so, can enter for both 
Examinations on the same occasion, but they are not advised so to do. 

Candidates are required to furnish the Board of Examiners with 
satisfactory testimonials as to personal character, and to give two 
weeks' notice previous to presenting themselves for Examination, 
stating whether they wish to be examined as Surveyors, as Inspectors 
of Nuisances, or as both. The fee for Examination must be paid 
to the Secretary, by Post-Office order or otherwise, at least six days 
before the day of Examination. On tbe receipt of the fee, a ticket 
will be forwarded admitting to the Examination. 

The fees payable for the Examinations are as follows : — 

As Surveyors . . . . J^ Ss. 

As Inspectors of Nuisances . . £2 2s. 

Unsuccessful Candidates are allowed to present themselves a second 
time without additional payment. 

Examinations are appointed to be held for the year 1887 : — 

On Thursday and Friday, June i2nd and 3rd. 

On Thursday and Friday, November 10th and 11th. 

The Forms to be filled up by Candidates and their recommenders 
previous to Examination will be supplied on application to the Secre- 
tary, 74a, Margaret Street, W. 



SYLLABUS of SUBJECTS for EXAMINATION. 



FOE LOCAL SUEVEYORS. 

Laws akd Btb-Laws — A thorough knowledge of the Acts affecting 
Sanitary Authorities, as far as they relate to tbe duties of Local 
Surveyors ; also, of the Model Bye-Laws issued by the Local 
Government Board. 

Sewebaoe and Drautaqe — The Sanitary principles which should be 
observed in the preparation of schemes for, and the construction 
of, Sewerage works ; the ventilation and flushing of sewers and 
drains ; the internal drainage and other Sanitary arrangements 
of houses, privies, water-closets, dry -closets, and the removal of 
refuse ; the Sanitary details of Builders' and Plumbers' work. 
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Wateb Supply op Towks Aim Housss — The Sanitary principles 
which should be observed in the preparation of schemes for, and 
the construction of, "Water-works ; the various ways in which 
water is likely to become polluted, and the best means of ensur- 
ing its purity. 

Ebqttlation op Cellab Dwellings Aim Lononfo Housbs — General 
principles of Ventilation ; the amount of air and space necessary 
for men and animals ; the means of supplying air, and of ensur- 
ing its purity. 

Highways aitd Stbksts — The Sanitary principles which should be 
observed in the construction and cleansing of streets and roads. 

All persons who have passed the above Examination and received 
the Certificate for Local Surveyors are, by virtue of having so passed, 
entitled to become Life Members of the Institute, upon payment 
of Five Guineas, in addition to the fee paid for the Examination. 



FOE mSPECTOBS OF NUISANCES. 

A thorough knowledge of the Provisions of the Acts and Model 
Bye-Laws relating to the duties of Inspector of Nuisances— also 
of the working of the Sale of Food and Drugs Act. 

A fair knowledge of the principles of Ventilation, and the simple 
methods of Ventilating Booms — Measurement of Cubic S pac e. 

A knowledge of the Physical Characteristics of Gk)od Drinking Water 
— the various ways in which it may be poUuted, and the means 
of preventing pollution — Methods of Water Supply. 

A knowledge of the proper conditions of good drainage. 

The advantages and disadvantages of various Sanitary Appliances for 
Houses — Inspection of Biulders' and Plumbers' work. 

A knowledge o£ what constitutes a Nuisance, arising from any Trade, 
Business, or Manufacture. 

A fair knowledge of the characteristics of good and bad Food (such as 
Meat, Fish, Milk, Vegetables), so as to be able to recognise un- 
soundness. 

Some knowledge of Infectious Diseases, and of the Begulations affect- 
ing persons suffering or recovering from such diseases. 

A knowledge of the best Methods of Disinfection. 

Methods of Inspection, not only for Dwellings, Cellar Dwellings, 
Dairies, and Milk-Shops, but of Markets, Slaughter-Houses, 
Cow-Sheds, and offensive Trades. 

Scavenging and the Disposal of Befuse. 

All persons who have passed the above Examination and received 
the Certificate for Inspectors of Nuisances are, by virtue of having so 
passed, entitled to bscome Life Associates of the Institute, upon 
payment of Three Guineas, in addition to the fee paid for the Exami- 
nation. 
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EXAMINATIONS FOR LOCAL SURVEYORS AND 

INSPECTORS OF NUISANCES. 



The following Candidates received Certificates during the year 1885. 



LOCAL SUBVEYOBS. 

June 4, AifGBLL, JoHwA.,A.M.Inst.C.E.,Leyton8tone,Es8ex. 

Nov. 13, Bebeington, E. E. W., Wolverhampton. 

Nov. 13, Cbimp, W. Saitto, A.MJnst.C.B., Wimbledon. 

June 4, Fbaseb, William, Liverpool. 

June 4, Houghton, J. Moselet, Birmingham. 



INSPECTORS OF NUISANCES. 

Nov. 13, Babtlbtt, W. J., Clerkenwell, E.C. 

June 4, Bastiman, J., Scarborough. 

June 4, Bateman, James, Pewsey, Wilts. 

June 4, Beel, J. H., Gosport. 

Nov. 13, Buqleb, W. J., Putney, S.W. 

Nov. 13, Deb, T. G., Claphara, S.W. 

Nov. 13, DiMOND, Solomon O., Bristol. 

Nov. 13, Dtbb, Samuel, Bridlington Quay. 

Nov. 13, Emptage, D., Margate. 

Nov. 13, Gaskell, Peteb, Hornsea, Hull. 

Nov. 13, Goodwin, Aethub A., Highgate Boad, N.W 

June 4, Gbaty, T. D., Bromley, Kent. 

Nov. 13, Gbist, Abthub A., South Hackney. 

June 4, Habt, W. S., Beading. 

June 4, Hawkins, J. T., Chichester. 

Nov. 13, Hazell, John T., Bristol. 

Nov. 13, Jones, David H., Llanrwst. 
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Nov. 13, LowiCK, William M., Westburj-on-Trym. 

June 4, LowTHEB, Thomas, Whitby, Yorkshire. 

June 4, MiTCHSLL, Colin G., Tavistock Street, W.C. 

Nov. 13, MoBBis, John E., Bury St. Edmunds. 

June 4, PsABSON, John, Newcastle-on-Tyne. 

Nov. 13, BsAVELL, Geobge, Jun., Alnwick. 

Nov. 13, Simmons, Nimbod, Clifton, Bristol. 

June 4, Skinneb, Jambs, Brighton. 

June 4, SoBTWBLL, Edwin, Clapton Park, E. 

Nov. 13, Stanley, Alfbed W., Hull. 

June 4, Tait, James, Paisley. 

June 4, Thompson, Balfh, Sunderland. 

Nov. 13, Tbbfess, Fbancis P., Warwick. 

Nov. 13, Weston, Benjamin S., St. Luke's, B.C. 

June 4, Wilson, Geobge, Newark. 

Nov. 13, Witts, Thomas W., Skelton-in-Cleveland. 
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EXHIBITIONS OF SANITARY APPARATUS AND 

APPLIANCES. 

The Exhibitions of Sanitarj Appli&nces are held annually in 
connection with the Autumn Congress, and unpatented exhibits are 
protected bj a certificate granted by the Board of Trade, under the 
ratents Designs and Trade Marks Act, 1883. 

Judges are appointed by the Council to examine the several 
exhibits, and award Medals and Certificates of Merit to such objects 
as they may consider worthy. 

In addition to the Ordinary Medals, a special Medal — the 
Bichardson Medal — is offered by the Institute, for a selected exhibit 
from the entire exhibition, and will be awarded by the Judges in 
cases of pre-eminent merit only. Selected exhibits of such a nature 
as to require practical trials which cannot be carried out on the spot, 
are submitted to such trials upon the Exhibitors defraying the neces- 
sary expenses. 

The Exhibits are arranged in the following Classes : — 

Liffhtin^, inclading Electric 

Li^htiDg. 
Ventilatii^ Gas Burners. 
YeotilatorB. 

CLASS IV.— Pbbsonal Htgebnb, 
Foods, Filtebb & Disinfectants. 

Clothing. 

Beds and other Fornitore. 
Hospital and Sick Boom Appli- 
ances. 
Domeetic Appliances. 
School Fittings. 
Gymnastic Apparatus. 
Foods. 

Domestic Filters, 
Mineral Waters. 
Soaps and other Detergents. 
Antiseptics and Disinfectants. 
Disinfecting Apparatus. 

CLASS v.— Miscellaneous. 

Artides of Sanitary interest not 
mduded in the above Classes^ 
such as : — 

Sdentlflc Instruments. 
Books and Periodicfds. 
Models and Drawings. 
Prevention of Accidents. 
Bespirators and Face Guards for 

Unhealthy OccupHtions. 
Fire-preventing Apjpliances. 
Methods for the Disposal of the 

Dead, &C., &C., &c. 



CLASS I.— BuiLDiNO Matbbials, 

CoNSTBUCTION AND MaCHINEBY. 

Materials and Construction. 
Damp-proof Courses. 
Paints and other Protectives. 
Wall Papers and Coverings. 
Flooring. 

Decorative Materials. 
Machinery adapted for Sanitary 

Purposes. 
Laundry Appliances. 

CLASS II.— Wateb Supply and 
Sbwebage. 

Apparatus for Water Supply. 

Filtering and Softening Water. 

Water Waste Preventers. 

Flushing and Watering. 

Sinks. 

Baths and Lavatories. 

Water Closets. 

Urinals. 

Drain Pipes. 

Traps. 

Dry Closets. 

Sewaee Treatment. 

Miscellaneous Sanitary Goods. 

CLASS III.— Heating, Lighting, 
AND Ventilating. 

Heating Apparatus. 
CookingApparatus. 
Smoke Preventing Appliances. 
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CLASSIFIED LIST OF MEDALS AWARDED AT THE 

EXHIBITIONS. 



BICHABDSON MEDAL. 



Siemens's EegeneratiYe Gas Burner. Mather & Armstrong, New^ 

casiU^pon-Tyne, mawcASTLE, 1882. 

Griffiths' Patent White. Silicate Faint Company, Cannon Street, E.C. 

STAFFOBD, 1878. 

Swann*s Incandescent Electric Lamps. J. Edmundson & Co., Dublin. 

nuBiiiNy 1884. 

SILVEB MEDAL. 
Ofibred by the Exeter Oas Company. 

Large Ghw Cooking Stove with Boiler. The General Gas Heating 
and Lighting Co., 66, St. Paul Street, N. lbigestbb, 1885. 

Fibre Asbestos Open Gas Fire. H. & C. Davis & Co., 200, Cam- 
herwell Road, S.E. leicbstbb, 1885. 

Dr. Bond's Euthermic Ventilating GtM Stove. Sanitary & Economic 
Supply Association, Oloucesier. bxbtbb, 1880. 

Eureka Gas Cooking Stove. J. Wright & Co., Birminyham. 

DUBLIN, 1884. 



SILVEB MEDALS OFFERED BY THE GAS DEPABT- 
MEin* OF THE COBPOBATION OF LEICESTEB. 

Large Gas Cooking Stove with Boiler. Thomas Fletcher, Thynnt 
Street, WarringUm. lbicesteb, 1885. 

Eureka Artisan Gtis Cooking Stove. J. Wright '& Co., Broad 
Street, Birmingham, leicbsteb, 1885. 

Fibre Asbestos Open Gas Fire. The General Gas Heating and 
Lighting Co., 66, Su Paul Street^ N. lbicesteb, 1885. 



MWDAT.S AJSTD SPECIAL CEBTIFICATE& 

In cases where awards are made at subsequent Exhibitions for the 
same Exhibits, only the name of the town and date are given. 
Exhibits Which have already received Medals at previous Exhibi- 
tions of the Institute are deluded from awards of Medals ; bat 
those Exhibits to which a second Medal would otherwise be awarded 
receive Special Certificates, and these are distinguished in the fol- 
lowing list by asterisks placed against the name of the town at which 
the Exhibition was held. 
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CLASS I.—BUILDING MATEEIALS, CONSTEUCTION 

AND MACHINERY. 

(1). Materials and Construction. 
AlnminiuTn Crown Metal. Alaminium Crown Metal Co., Glasgow, 

GLASGOW, 1883. 

Delta Metal. Alex. Dick, London, Glasgow, 1883. 

Artistic Domestic Iron Work, Elgood Bros., Leicester. 

LEIC£ST£B, 1885. 

Barrow Blue Lias Hydraulic Lime. J. Ellis & Sons, Barrow-on- 
Soar. LSICSSTEB, 1885. 

Cotton Machine Belting. Maurice GFandy, Liverpool, nuBLiN, 1884. 
Opener for Panlights and Skylights. W. & E. Leggott, Bradford, 

LEICESTEB, 1885. 

Silicate Cotton (Slag-wool). J. A. G. Boss, Newcastle-upon-Tyne, 

NBWOASTLB, 1882. 

Scottish Asbestos. Scottish Asbestos Co., Glasgow, glaboow, 1883. 
Victoria Artificial Stone Paving. Victoria Stone Co., London, 

LEICBSTBB, 1885. 

Damp-proof Concrete Pavement* W. B. Wilkinson & Co. NewcastU- 
fitponrTyne, itewoabtlb, 1882. 

Silica Glared and Enamelled Fire Clay Bricks and Eaience. Will- 
oocks ib Co., Burmantofts, Leeds, obotdok, 1879. 

(2). Damp-Proof Courses, 
^o awards. 

(8). Faints and other Proteotives. 

Griffiths' Patent White, and for their preparations of Silicate Paint, 
Enamel Paint, and Petrifying Liquid. Silicate Paint Com- 
pany, Cannon Street^ E,C, btatfobb, 1878. 

Leadless " Charlton White " Paint and Dryers. J. B. Orr & Co., 
Charlton f London, Glasgow, 1883. 

Aroanuffl Process of Silver Plating Steel. JefEerson Bead, Birming- 
ham. OBOTDOKi 1879. 

(4). Wall Papers and Coverings. 

Pqper Hangings free from Arsenic. Woollams &, Ca, High Street^ 
Marylebime, London, oboxikm, 1879. ^i^bwoastlb, 1882. 

*eLA8GOW, 1883. 
(5). Flooring. 

Peto Fireproof Flooring. Doulton & Co., Lambeth, leicbsteb, 1885. 

Economic Hollow Flooring. G. E. Pritchett, 20, Spring Gardens^ 

London, S, W. btavfo&d, 1878. *oboydok, 1879. 

(6). Decorative Materials. 

Art Pottery. Doulton & Co.> Lwdfm. Dublin, 1884. 

*lbiobs!cib, 1885. 
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Wedgwood Omftmental Tiles. W. B. Morrison, Glasgow, 

GLASGOW, 1883. 

Embossed Tiles. E. Smith & Co. lkicesteb, 1885. 

Colouring Patterns through the Substance of Wood. H. Chalk Webb, 

Worcester. sxst£B, 1880. 

(7.) Machinery adapted for Sanitary Purposes. 

Improved Six-Ton Steam Boad Eoller. Aveling & Porter, Bodietier^ 

0BOTJX)K, 1879. 

Fryer's Destructor, Fryer's Carbonizer, and Firman's Dessicating and 

Bendering Apparatus. Manlove, Alliott, Fryer &, Co., Not- 

tingham. newgastls, 1882. 

C8). Laundry Appliances. 

Improved Washer, with table complete. J. Borwell, Britannia 
IbundrVy Burton-onnTrewt. lbahingtok, 1877. 

New " Shuttle ^ Steam Power Washing Machine. T. Bradford & Co., 
London and Manchester, 

LKAMUTGTOK, 1877. ♦STAJTOBD, 1878, 

Washing Machines. Thomas Bradford & Co., London and Man- 
cheiter. newoabtlb^ 1882. ^Glasgow, 1883. ^dubliit, 1884. 

*L]BIGBBTSB, 1885. 

Steam Washer. J. Greenall, Manchester. lbicesteb, 1885. 



CLASS n.— WATEB SUPPLY AND SEWEBAGE. 

(1). Apparatus for Water Supply. 

Anti-percussion High Pressure Valves. Doulton & Co., Lambeth, 

London, cbotdon, 1879. *bxbtbb, 1880. ^Glasgow, 1883. 

♦dublik, 1884. 
Anti-percussion Ball Valve. Doulton & Co., I^ondon. 

FSWOABTUI, 1882. 
Improvements in Well Sinking Apparatus. Le Grand & Sutcliffe, 

Bunhill Bow, B.C. lbahingtok, 1877. ♦cboydon, 1879. 

Buck's Automatic Bain-water Separator. C. G. Boberts, Haslemere. 

Surrey. hbwcastlb, 1882. *glabqow, 1883^ 

White Enamelled Fireclay Cistern. Bourtreehill Coal Co., Dreghom^ 

Ayrshire. lsiosbtbb, 1885. 

(2). Filtering and Softening Water. 
No awards. 

(3). Water Waste Preventera 

Direct Acting Valveless Waste Preventer. A. T. Bean, 5, Cannon 
Eow^ S. W. EXETEE, 1880. ♦nkwcasti^, 1882. 

Siphon-action Water Waste Preventers. Shanks & Co., Barrhead^ 
N.B. DUBLIN, 1884. 
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(4). Flushing and Watering. 
No awards. 

(6). Sinks. 

Enamelled Fireclay Sinks. J. & M. Craig, KUmamock. 

DUBLIN, 1884. 

(0). Baths and Lavatories. 

Porcelain Bath. Joseph Clij6r& Sons, Leeds, Glasgow, 1883. 

Hot-Air Bath. T. Ghilbraith, Crawford Square^ Londonderry. 

LEAMINGTON, 1877. 

Concrete Bath in one piece. W. H. Lascelles, Bunhill Eow, E.G. 

OBOTDON, 1879. *BXBTBE, 1880. 

Fire-Clay Enamelled Bath. John Hall & Co., Stourbridge. 

GLASGOW, 1883. 

Flushing Bim Lavatory Basia and Apparatus. J. Tylor & Sons, Neio- 
gaU Street^ E.G. szbtbb, 1880. 

(7). Water Closets. 
" Excelsior " Water Qoset. D. T. Bostel, Duke Street, Brightm. 

LBAHINGTON, 1877. *8TArrOED, 1878. 

Full-flush Yalveless Closet. Hayward, Tyler & Co., London. 

NEWOASTLB, 1882. 

"Household " Watef Closet. O. D. Ward, London. Newcastle, 1882. 
„ „ „ H. Trott, Battersea, London. 

^LBIOBSTEB, 1885. 

(8). Urinals. 
No awards. 

(9). Drain Pipes. 

Stanford's Joints for Stoneware Pipes. Doulton & Co., Lamheth, 
London. staffobd, 1878. *exbteb, 1880. 

Stoneware Pipes with Stanford's Joint. J. Stewart, Sen., Glasgow. 

^GLASGOW, 1883. 

Acme Sewer Pipes. H. Percy Boulnois, Portsmouth. 

GLASGOW, 1883. 

aO). Traps. 

Exhibit of Stoneware Disconnecting Traps. J. Stewart, Sen., Glas- 
gow. GLASGOW, 1883. 

(11). Dry doseta 
Dry Earth Closets. British Sanitary Company, Glasgow. 

NEWOASTLB, 1882. ♦GLASGOW, 1883. ♦DUBLIN, 1884. 

Excreta Pail (oak) with Spring Lid. B. B. Haresceugh & Co., Benr 
tinck Street, Leeds. leamington, 1877. ♦statfobd, 1878. 

Dry Earth or Ajshes Closet. E. E. Heap, Manchester. 

GLASGOW, 1883. ♦dubun, 1884. 

Dry Closet, suitable for Ashes or Disinfecting Powder. L. Moser, 
Southampton. bxbtbb, 1880. 
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Moule's Earth Closets. Moule's Patent Earth Oloset Company, 5a, 
Oarrick Street, W,C. btafeoed, 1878. *CK0YD03f, 1879. 

*L£IC£ST£B, 1885. 

Moule's Earth Closet. Wippejl Bros. & Bow, 231 and 232, High 
Street, Exeter. *bxeteb, 1880. 

Dry Earth Closet. J. Parker, Woodstock^ Oxford, 

LEAMINGTON, 1877. 

Portable Cinder Sifting Ash Closet, with Soil Pail. Sanitary Appliance 
Company, Salford. BXJLFfOBi), 1878. *ciboydon, 1879. 

*L£ICSST£B, 1885. 

(12). Sewage Treatment. 
No awards. 

(18). MisoellaneouB Sanitary Goods. 
Sanitary Appliances, Exhibit of. W. P. Buchan, OUugow. 

GLASGOW, 1883. 

Sanitary and Domestic Appliances, Exhibit of. Maguire & Son, 
Dublin. DUfiUK, 1884. 

Boberts's Street Orderly Bin. Sanitary and Highway Appliance Co., 
Sheffield, Leicester, 1885. 

Boberts's Sand Distributor for 2-bor8e Tram-track. Sanitary and 
Highway Appliance Co., Sheffield. leicestsb, 1885. 

Sand Distributor for Heads. B. Willacy, Freitan. leiobsteb, 1885. 

(14). Cisterns. 



CLASS UI.— HEATING, LiaHTING, AND VENTILATING. 

(1). Heating Apparatua 
Ventilating Tile Stove. Doulton & Co., Lambeth, London. 

EXBTEB, 1880. ^NEWCASTLE, 1882. ^GLASGOW, 1883. 

♦DUBLIN, 1884. ♦leicbsteb, 1885. 

Horizontal Spiral Lavato]:y Heater. Thomas Pletcher, Htynne 

Street, Warrington. lbicbsteb, 1885. 

Fibre Asbestos Open Gas Eire. General Gas Heating and Lighting 

Co., 66, St. Paul Street, N. lbicbsteb, 1886. 

Challenge Hot-water Boiler. J. Keith, London and Edinburgh. 

GLASGOW, 1883. 

Slow Combustion Stoves. Musgrave & Co., Belfast. Dublin, 1884. 
Dr. Bond's Euthermic Qua Stove. Sanitary & Economic Supply 

Association, Gloucester. exeteb, 1880. 

Lump Asbestos Open Gas Fire. J. Wright & Co., Broad Street^ 

Birmingham. lbicesteb, 1885. 

(2). Cooking Apparatus. 
Apparatus for Cooking by Gas. Billing & Co., ffatton Garden^ E.C. 

STAfFOBD, 1878. *CBOTDOK, 1879. 
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Artisan Ghi8 Cooking Stove. H.'& C. Dayis k Co., 200, Camherwell 
Road, S.E. LEiGESTEB, 1885. 

Large Gras Cooking Store with Boiler. Thomas Fletcher, Thynne 
Street, Warrington, leicesteb, 1886. 

Large Gtis Cooking Stove with Boiler. General Gas Heating and 
Lighting Co., 66, St. Paul Street, N, leicesteb, 1885. 

Economical Cooking Range. G. H. Harris, Brigtol Street, Birming^ 

ham, LEAMIKOTON, 1877. ♦STAFFOBD, 1878. 

Phoenix Portable Bane:e, and the Birmingham Bange with Beducible 
Fire without Gas. Hassall &, Singleton, Birmingham, 

BTAITOBD, 1878. 

Apparatus for Cooking by Gas. S. Leoni & Co., Strand. 

BTATPOBD, 1878. 

'' Sine quft non " Open and Close Fire Bange. A. Shaw & Son, 
Glasgow. Glasgow, 1883. 

Crabtree's Kitchen Bange. E. A J. M. Verity, Leeds, beicesteb, 1885. 
Artisan Cooking Bange. Walker, TumbuU & Co., Falkirk, 

GLASGOW, 1883. 

Improved Open or Close Bange Kitchener. W, P. Wenham, Church 
Street, Croj/dan, cbotdon, 1879. 

Wilson Portable Close Cooking Bange. Wilson Engineering Com- 
pany, ffdbom, W.C. EXETEB, 1880. 

Improved Wilson Bange with Steel Boiler and non-conducting 
Jacketing. Wilson Engineering Company, London, 

NEWCASTLE, 1882. *GLA8GOW, 1883. *DrBLIIf, 1884. 

Eureka Gus Cooking Stove. J. Wright & Co., Birmingham. 

DUBLIN, 1884. 
Eureka Artisan Gas Cooking Stove. J. Wright & Co., Broad Street, 

Birmingham, leioesteb, 1885. 

Cooking Bange with Bevolving Fire for the Prevention of Smoke. 

Whyte & Bradford, Bowness, Glasgow, 1883. 

(3). Smoke Preventing Appliances. 
Mechanical Stoker. G. Sinclair, Leith. Glasgow, 1883. 



(4). Lighting, including Electric Lighting. 
Swann's Incandescent Electric Lights. J. Edmundson & Co., Dublin, 

DUBLIN, 1884. 

Prismoidal Pavement and Floor Lights. Hamilton & Co., Leaden^ 
hall Street, B.C. cboydon, 1879. 

Siemens's Begenerative Gas Burner. Mather & Armstrong, New- 
cattle-upon-Tyne. Newcastle, 1882. 

Miners' Safety I^amp. W. Purdy, Eastwood, Notts, leicesteb, 1885. 

Mercury Gas Governor. James Stott & Co., Oldham. 

NEWCASTLE, 1882. *LEICESTBB, 1885. 

" Stott " Gus Governor. A. Brown & Co., Glasgow, 

♦GLASGOW, 1883, 



398 CLAflsmsD list of mibdals. 

Stotf s Mercury OfM Qovemor. Smallinan, John L., Dublin. 

♦DUBLIlf, 1884. 

Incandesoent Electric Lamp. Woodhouse & Eawson, Ltmdon. 

LEICSSTEB, 1885. 

(5). Ventilating Qbs Burners. 

Wenham's Ventilating G-as Lamp. Wenham's Patent Gm Lamp 
Co., London, dubliw, 1884. 

(6). Ventilators. 

Blackman Air Propeller. F. Ashwell, Leicester. lbicbsteb, 1885. 
Conical Ventilators. J. E. Ellison. Leeds. stavfobd, 1878. 

♦oBOTDON, 1879. ♦GLASGOW, 1883. ♦dublh^, 1884, 

♦lkicbsteb, 1885. 

Auto-Pneumatic Ventilation. Nathan Hunt, Bristol, sxetsb, 1880. 

Glass Louvre Ventilators. J. Moore, Si. James^ WaXk^ ClerkenweU, 

E.C. exetbb, 1880. 



CLASS IV. — PERSONAL HTGIENB, FOODS, FILTBBS 

AND DISINFECTANTS. 

(1). Clothing. 

Innocuously-dyed Woollen Goods. Donegal Industrial Fund. 

dubijk, 1884. 

(2). Beds and other Furniture. 
Excelsior Spring Mattress. Chorlton & Dugdale, Mant^uster. 

LEAMINGTON, 1877. *8TArrOBD, 1878. •CROTDOir, 1879. 
♦bXBTKB, 1880. *NBWCA8TLB, 1882. *GLA8GOW, 1883. 

♦DUBLIN, 1884. 

" Swing" Woven Wire Mattress. Chorlton & Dugdale, Manchester. 

I)T}3LIK, 1884. 

"Universal" Invalid Tubular Water and Air Bed. Pocock Bros., 

Southward Bridge Road, staffobd, 1878. •cbotdok, 1879. 

Furniture, Exhibit of. Pim Bros., Dublin. dublut, 1884. 

(3). Hospital and Siok Boom Appliances. 

Invalid Furniture. J. Carter, 6a, Cavendish Street^ W. bxeteb, 1880. 

Hospital and Sick Boom Appliances, Exhibit of. W. B. Hilliard & 

Sons, Glasgow. Glasgow, 1883. 

Ambulance Wheeled Litter. Maj. F. Duncan, The Common^ Wool" 

wich. STAFFOBD, 1878. 

(4). Domestic Appliances. 

Machine for Washing and Cooling Butter. F. & C. Hancock, Dudley^ 
Worcestershire. Leamington, 1877. •staffobd, 1878. 

Exhibit of Machines for Domestic use. F. & C. Hancock, Dudley, 
Worcestershire. Glasgow, 1883. ♦lbicbstbb, 1885. 
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Ornamental Domestio Appliances. W. E. Johnson, Leicester. 

LEICBSTEB, 1885. 

Flat Webb Knitting Machine, and Bothwell Knitting Machines, 
W. Bothwell, BoUoii. dijblik, 1884. 

Friction Driving Attachment, for Sewing Machines. Singer Manu- 
facturing Company, London, Glasgow, 1883. 

Dairj Appliances, Exhibit of. Yipan & Headly, Leicester, 

LBICESTEB, 1885. 

(5). Sohool Fittings. 
School Furniture. Golman <& G-lendenning, Norwich, exeteb, 1880. 

(6). Gyninastio Apparatua 
Bicycles and Tricycles, Exhibit of. Humber & Co., Nottingham, 

LEICESTER, 1885. 

Cruising Canoe. B. J. Turk, Kingstonr^ynrThamee. leioesteb, 1 885. 

(7). Foods. 

Powders for Peptonizing Milk. Burroughs, Wellcome & Co., London, 

DUBLIN. 1884. 

(B). Domestio Filters. 

FUtre Bapide. P. A. Maignen, Ghreat Tower Street, E,C. 

CBOTDOW, 1879. *szeteb, 1880. ♦glasgow, 1883. 

♦dublik, 1884. •lbicestbb, 1885. 
Bischof s Spongy Iron Filter. Spongy Iron Water Purifying Com- 
pany, Oxford Streety W,C. leamikgtoit, 1877. 

(9). Mineral Waters. 

(10). Soaps and other Detergents. 

No awards. 

(11). Antiseptics and Disinfeotants. 

Calverfs Carbolic Acid for Disinfecting purposes. Calvert & Co., 
Bradford, Manchester. Leamington, 1877. *cbotdon, 1879. 
♦exeteb, 1880. *ola8Gow, 1883. *dublin, 1884. 

♦leicbsteb, 1885. 

Jeyes' Perfect Purifier. Jeyes' Sanitary Compounds Co., London. 

LEICESTEB, 1885. 

Strype's Process for Drying Blood. Dublin and Wicklow Manure 
Co., Dublin. DUBLIN, 1884. 

Chemical Substances used for Disinfection. Mackey, Mackey <& Co., 
London. DUBLIN, 1884. 

Little's Soluble Phenyle. Morris, Little & Co., Doncaster, 

STAFFOBD, 1878. 

Antiseptic Preparations, Exhibit of. J. Bichardson & Co., Leicester. 

LEICESTEB, 1885. 

Sanitas Oil. Sanitas Company (Limited), London, Newcastle, 1882. 
Chemical Preparations ana Apparatus. Society Frangaise D'llygieno, 

Paris, LEAMINGTON, 1877. 
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ft 

(12). Diflinfeoting ▲pparatuo. 
Portable Disinfectiiig Apparatus. Eraser Bros., Commercial Boad^ E, 

CBOTBON, 1879. 
Steam Disinfector. J. W. Lyon, London. lbicesteb, 1885. 

Acid Pump and STphon. Chas. W. Walker, Wandsworth Common, 

OBOTDON, 1879. 



CLASS v.— MISCELLANEOUS. 

Articles of Sanitary Interest not included in the above Classes, 

such as : — 



(1). Soientiflc Instniments. 
No awards. 

(2). Books and Periodicals. 
Books on Hygiene. Societe Francaise d*Hygiene, Paris. 

NEWCASTLE, 1882. 

Sanitary Engineer of New York, Newspaper. BL C. Meyer, New 
Fork. GLASGOW, 1883. 

(8). Models and Drawings. 
No awards. 

(4\ Prevention of Accidents. 

" Kredemnon " Life-saving Garments. F. Wentworth & Co., London. 

GLASGOW, 1883. 

(5). Respirators and Face Guards for Unhealthy Oooupations. 

Tyndall's Smoke Eespirator. J. Sinclair, Leadenhall Street, E.C, 

CBOTDOK, 1870. 

(6). Fire Preventing Applianoea 
(7). Methods for the Disposal of the Dead. 

(8.) Sundries. 
No awards. 
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CERTIFICATES AWARDED AT THE EXHIBITIONS. 



CLASS I.— BUILDING MATERIALS. GONSTEUCTION 

AND MACHINEET. 

(1\ Materials and Oonstniotion. 

Adjustable Shoe and Begulating Spring Hinge for Swinging Doors. 

E. Adams, 7, Great Dover Street, LandoHf 8,E, oboydon, 1879. 
Fanlight Openers and Casement Fasteners. B. Adams, 7, Oreat 

Dover Street, London, S.E, OBorDOK, 1879. 

Norton Door Spring. B. Adams, London, Dublin, 1884. 

Adjustable Pivot for Fanlights. B. Adams, London. Dublin, 1884. 
" Victor " Spring Hinge. B. Adams, London, leioestbb, 1886, 

Side Gussets for Fanlights. B. Adams, London, leiobsteb, 1885. 
White Enamelled Bricks. Bourtreehill Coal Co., Dreghom, Ayrshire, 

DUBLIN, 1884. 
White Glazed Facing Bricks. Broad & Co., Pctddington, 

LEIGESTEB, 1885. 

Granite Vitrified Bricks and Paving. Candy & Co., Newton AlhoU 

EXETEB, 1880. 

Willesden Waterpoof Paper and Canvas. W. Carson & Sons, Dublin. 

DUBLIN, 1884. 

Granite Concrete Pavement. T. Cordinglej & Sons, Bradford, 

DUBLIN, 1884. 

White Enamelled Bricks. J. & M. Craig, KUmamock. Dublin, 1884. 

The Croft Artificial Stone Paving. Croft Stone Quarry & Brick Co., 
Croft, Leicestershire. leiobsteb, 1885. 

Silicon Tread For Steps. Doulton A Co., Lambeth, London. 

GLAJ900W, 1883. DUBLIN, 1884. LEICESTER, 1885. 

Cotton Machine Belting. M. Gandy, Liverpool. Glasgow, 1883. 
SteiFs Fastener for Machine Belting. M. Gandy, Liverpool. 

GLASGOW, 1883. 
Opener for Fanlights and Skylights. W. & B. Leggott, Bradford. 

GLASGOW, 1883. DUBLIN, 1884. 

Glazing without Putty. Pennycook Patent Glazing & Engineering 
Company, Glasgow. Glasgow, 1883. dublin, 1884. 

Bevolving Shutters, with Balance Weight Motion. Salmon, Barnes 
& Co., Ulverston. exetee, 1880. 

Bed Building Bricks. E. Smith & Co., Cocdville. Leicester, 1885. 

Uygeian Bock Building Composition. William White, Abergavenny, 

NEWCASTLE, 1882. 

Terra Cotta, Exhibit of. Whitwick Colliery Co., Coalville, Leicester. 

LEICESTER, 1885. 

Chain Belting for Machinery. W. Wilby, Dublin. Dublin, 1884. 
Bed Building Bricks. Whitwick Colliery Co., Coalville, Leicester. 

LEICESTER, 188'' 

cc 
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(2). Damp Proof Coursee. 

(8). Faints and other FroteotiveB. 

No awards. 

(4). Wall Papers and Coverings. 

•' Lincrusta Walix)n." F. Walton & Co., London, Glasgow, 1883. 

Cheap Artistic Non-Arsenical Washable Wall Papers. Thomas 

Dockrell, Sons & Co., Dublin, dubuk, 1884. 

(6). Flooring. 

Parquet Flooring. A. Gardner & Son, Glasgow. Glasgow, 1883. 
Hospital Flooring. T. Jennings, Lambeth, lejcesteb, 1885. 

Method of Wood Block Flooring. Nightingale & Co., Great Grimsby. 

LEICESTEB, 1885. 

Solid Oak Parquet Flooring. F. E. Scott & Co., Dublin. 

nuBUK, 1884. 

(6). Deoorative Materials. 

Decorative Tiles for Covering Walls and Floors. Doulton & Co., 
Lambeth, London. chotdok, 1879. 

Marsden Tiling for Wall Decoration. Maguire & Son, Dublin. 

DUBLIN, 1884. 
Bepouss^ and other Brass Work, Exhibit of. W. F. Johnson, Leicester. 

LEICESTBB, 1885. 

Photographic Embossed and Incised Tiles. E. Smith & Co., Coal- 
vilU, Leicester. lbicbstbe, 1885. 

Architectural Terra Cotta, Exhibit of. J. Stiff & Sons, Lambeth. 

LBICESTEB, 1885. 

(7). Machinery adapted for Sanitary Purposes. 

Improved Non-Absorbent Tub or Pail Van. J. B. McCallum^ 
Stafford. SXET£B, 1880. 

(8). Lanndry Applianoea 

White Enamelled Fireclay Laundry Trough. Bourtreehill Coal Co.» 

Dreghom, Ayrshire. DUBLnr, 1884. 

Washing Machine, Heated by Gas. Thomas Fletcher, WamngUm. 

LKICBSTEB, 1885. 

" Vowel E." Bradford's Family Washing Machine. Gai-ton & King, 
Exeter. exbteb, 1880. 

Paragon Washing Machine with Canadian Washer. E. N. Ken- 
worthy & Co., Oldham^ lbicesteb, 1885. 

Paragon Washing Machine with Canadian Washer. Kirsop & Co., 
Newcastl^upon-Tyne. Newcastle, 1882. 

Mitchell's Patent Steam Washer. James Mitchell, Newcastle-Mponr- 
Tyne. Newcastle, 1882. 
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CLASS n.— WATEE SUPPLY AND SEWEEAGE. 

(1). Apparatus for Water Supply. 

Hydraulic Bam. W. Baird, Dublin. dublik, 1884. 

Latham's Flap Valve. Doulton & CJo., London, kbwcastlb, 1882. 
Water-taps. J. Fell & Co., WolverJiampton, itewoastlb, 1882, 

Large Way Waste Plug, with Protective Cover. Finch & Co., 

181, High Holhom, W,C. OEOTDoy, 1879. 

Double Valves for Flow and Eetum in Hot-water Circulation. 

Goode & Co., Loughborough, usicestbb, 1885. 

Hose Eeel. Headley & Sons, Cambridgi. cbotdon, 1879. 

Lnproved Paragon Valve. W. Boss, Glasgow. Glasgow, 1883. 

Bib Valves for Hot and Cold Water. H. Trott, Battergea. 

LBIOBSTEB, 1885. 

Improved Full-Way Stop Valve. J. Tylor & Sons, 2, Newgate Street^ 

KC. BXBTEB, 1880. 

Vacuum Flushing Cistern for Closet, with Seat-action Arrangement. 

Doulton & Co., Lambeth, London, bxtbun, 1884. 

Anti-percussion High-pressure Bib Valves. Doulton & Co., Londo7i, 

mSWOABTLE, 1882. 

Lever Nut for Boiler Cock. J. Warner & Son, London. 

LBIOBSTEB, 1885. 

(2). Filtering and Softening Water. 
Anti-Calcaire Powders for Softening Water. P. A. Maignen, London. 

GLASGOW, 1883. 

Porous Carbon for Filtering Water. Patent Porous Carbon Co., 
London, lbicbstbb, 1885. 

(3). Water Waste Preventers. 

Waste-preventing Flushing Syphon. Hemy Watson & Son, New^ 
catde-MponrTyne. nbwoastlb, 1882. 

Siphon for Water Closet Cisterns. Braithwaite & Co., Leeds, 

OBOTDON, 1879. 

Bath Locking Valves, for preventing Waste of Water. Doulton 8c Co., 

Lambeth, London, bewoastle, 1882. 

" Waste Not " Begulator Valve. J. Tylor & Sons, 2, Newgate Strut, 

E.G, BTBTEB, 1880. mSWOASTLE, 1882. 

Bath Locking Valves for preventing Waste of Water. J. Tylor & 
Sons, London. bbwoastle, 1882. 

(4). FLnahing and Watering. 
" Livicta " Flushing Cistern. Ooode A Co., Loughboroagh, 

LBIOBSTEB, 1885. 

Siphon Flushing CLstem. F. Humpherson, Chelsea, London. 

LBIOBSTEB, 1885. 

Siphon Flushing Cistern. Wright & Stevens. bbwcastlb, 1882. 
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(5). Sinks. 

Butler's Sink, lined with Block Tin. W. Boird, Dublin. 

DUBUK, 1884. 

White Enamelled Fireclay Sinks. W. Baird, Dublin, dubli^, 1884. 

White Enamelled Fireclay Sinks. Bourtreehill Coal Co., Dregham^ 

Ayrshire, DUBLIN, 1884. lbicesteb, 1885. 

White Enamelled Fire Clay Sinks. J. &, M. Craig, KilmamocJc, 

KEWOASTLB, 1882. GLASGOW, 1883. 

Cheap Glazed Stoneware Sinks. Doulton & Co., Lambeth^ London, 

DUBLIN, 1884. 
" Artisans' Dwellings Sink." Q-. Jennings, Stangate^ London, 

CBoiDOir, 1879, 
White Enamelled Fireclay Sinks. Maguire & Son, Dublin, 

DUBLur, 1884. 
Swivel, Lock Plug, and Overflow for Sinks. Stidder & Co., 50, South- 
warJc Bridfje Road, S,E, CBOTDOir, 1879. 

Cup Grating for Sinks. Thomasson & Key, Worcester, 

NEWCASTLE, 1882. 

Improved Enamelled Iron Slop Sink, with Begulator Supply Valve. 
J. Tylor & Sons, 2, Newgate Street, London, E.C, 

SXETEB, 1880. 

Hospital Slop Sink with Waste-not Begulator Valve. J. Tylor & Sons, 
London, NEWCASTLE, 1882. 

Slop Sinks. T. Twyford, HanUy, Dublin, 1884. 

Fire-Clay Sanitary Sinks, and Water Troughs. WiUcock & Co., 
Burmantofts, Leeds, cbotdon, 1879. 



(6). Baths and Lavatories. 

Bath, with Shower Douche and Spray Fittings combined. W. Baird, 

Dublin, DUBLIN, 1884. 

Lavatory, with Shampooing Apparatus. W. Baird, Dublin. 

DUBLIN, 1884. 
Improved Horizontal-Pull Fittings to Baths and Lavatories. W. 

Baird, Dublin, Dublin, 1884. 

Jennings's Universal Shampooing Apparatus. Dinning & Cooke, 

Newcastle-upon-Tyne, Newcastle, 1882. 

Locking Apparatus for Bath Fittings. Doulton & Co,, Lambeth , 

London^ Dublin, 1884. 

Tip-up Lavatory Basin. Doulton & Co., London, Newcastle. 1882. 
Clark's Anti-splash Tip-up Lavatory Basin. J. Fell & Co., IVolver^ 

Juimpton, NEWCASTLE, 1882. 

" Shanks's " Porcelain Lavatory Fittings. Fergusson & fStarkey, 

Leicester, Leicester, 1885. 

Shanks's ** Eureka" Spray and Plunge Bath. Fergusson & Starkey, 

Leicester. lbicesteb, 1885. 

"Unbreakable" Fire-clay Lavatory Basins for Schools, Ac. Fer- 
gusson & Starkey, Leicester, leicestee, 1885. 

Lavatory. Gillow & Co., Oxford Street, W, staffobd, 1878. 
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Well and Dry-Platform Sponge Bath. Groom & Co., London. 

LEICESTEB, 1885. 

Shower and Douche Bracket. Hajward, Tyler <& Co., London, 

NEWCASTLE, 1882. 

" TJni versa! " Shampooing Apparatus. G. Jennings, Stangate, Lonn 

don. CEOTDON, 1879. 

Lavatory Basin with Flushing Bim. C. T. Maling, Newcastle-upon- 
Tyne. NEWCASTLE, 1882. 

Enamelled Eire Gay Bath. Bimington Bros. & Co., NewcastU- 
wpon-Tyne. Newcastle, 1882. 

Porcelain Baths, moulded and glazed in one piece. Buffard <& Co., 
Clay Works, Stourbridge. staffoed, 1878. 

Cast Iron Bath. Shanks & Co., Glasgow, olasoow, 1883. 

DUBLIN, 1884. 

Porcelain Lavatories, with moveable caps for access to fittings. Shanks 
& Co., Glasgow. Glasgow, 1883. Dublin, 1884. 

** Eureka " Spray and Plunge Bath. Shanks & Co. Glasgow. 

GLASGOW, 1883. 

Lavatory Basins. T. Twyford, Hanley. Dublin, 1884. 

Flushing Bim Lavatory Basin with Quick Waste. J. Tylor <& Sons, 

London. Newcastle, 1882. 

(7). Water Closets. 
Lnproved Shape of Trough for Water Closets. Adams & Co., TorJc. 

LEICESTEB, 1885. 

Artisan Closet. Beard, Dent & HeUyer, 21, NewcaMe Street, London, 

W.C. CEOTDON, 1879. 

Economical Flush-Out Closet. Doulton & Co., Lambeth, London. 

EZETEE, 1880. NEWCASTLE, 1882. 

" Lambeth " Flush-out Closet. Doulton & Co., Lambeth, London. 

GLASGOW, 1883. 

" Lambeth" Trough Closet with Automatic Flush Tank. Doulton & 

Co., Lambeth, London, Glasgow, 1883. 

Lambeth Combination Water Closet. Doulton & Co., Lambeth, 

London. Dublin, 1884. 

Economical Combination Closet in two pieces. Doulton & Co., 

London. leicestee, 1885. 

Improved Seat for Water Closets. E. & A. E. Gilbert, Broughty 

Ferry, Forfarshire. Glasgow, 1883. 

Fowler's Water-closet. W. Harriman & Co., Blaydon-^pon-Tyne. 

NEWCASTLE, 1882. 

" Beaufort " Flush-down Closet. F. Humpherson, London. 

LEICESTEB, 1885. 

Wilcock's Automatic Flushing Closet. Maguire <& Son, Dublin. 

DUBLIN, 1884. 
"Nationar* Water Closet. W. B. Morrison, Glasgow. 

GLASGOW, 1883. 
"Clear Way ^ Begulator Valve Water Closet, without overflow com- 
municating with Valve Box. J. Tylor &, Sons, 2, Newgate 
Street, London^ E,C, exbteb, 1880. 
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Terry's Pedal-action for Water Closets. J. Tylor & Sons, London, 

KEWCASTLE, 1882. 

" National " Water Closet. Henry Watson & Son, J^etvcastlt-u^ton' 
Tyne, Newcastle, 1882. 

" Crown " Cottage Water Closet. Henry Watson & Son, NewcasiU- 
upon-Tyne. Newcastle, 1882. 

(8). Urinals. 
Flush-out Urinal Basin. J. Tylor & Sons, Newgate Street, London. 

EEWCABTLE, 1882. 

(9). Brain Pipes. 
Large Fire-clay Drain Hpes. Straker & Love, Newcagile-upon^Tym. 

NEWCASTLE, 1882. 

Stoneware Pipes. Branksea Island Pottery Company (Limited), PooU^ 
Dorset, exeteb, 1880. 

Improved Drain Pipe with Access Cover. W. P. Buchan, Glag(jmu, 

NEWCASTLE, 1882. 

Salt-glazed Fire-clay Sewer Pipes, Exhibit of. J. Binnie, Gartcogh^ 
Qlasgow, Glasgow, 1883. 

Stoneware Drain Pipes. Bourtreehill Coal Co., DregJiorn, Ayrshire, 

DUBLIN, 1884. 
London-made Stoneware Pipes. Doulton & Co., Lambeth, London, 

DUBLIN, 1884. 

Cast-iron Drain Pipes, coated with Angus Smith's Preparation. 

Maguire & Son, Dublin, Dublin, 1884. 

Maguire's Cradle Joint for Drain Pipes. J. & M. Craig, Kihnar- 

nock, NEWCASTLE, 1882. 

Cast Iron Channels for Stable Drainage. Dinning & Cooke, Neio^ 
castle-^onnTyne. Newcastle, 1882. 

Joint for Drain Pipes. Doulton & Co., London, 

NEWCASTLE, 1882. 

Artificial Stone Tubes. Patent Victoria Stone Company, Eingsland 
Bead, London, E, obotdon, 1879. 

Bock Concrete Tubes. Sharpe, Jones & Co., Bourne Valley Pottery. 
Poole, Dorset, oeotdon, 1879. 

Mawbey's Joint for Stoueware Pipes. T. Wragg & Sons, Burtonr-on^ 
Trent, leicbsteb, 1885. 

ao). Traps. 

Potts' Edinburgh Sewer Trap. Adams & Co., York, leicesteb, 1885. 
Ventilating Drain Syphon. Beard, Dent & Hellyer, 21, Newcastle 
Street, W.C, ceotdon, 1879. 

White Enamelled Fire-clay Gullies. Broad & Co., Paddington, 

LEICESTEB, 1885. 

Disconnecting Drain Trap. W. P. Buchan, Glasgow. 

NEWCASTLE, 1882. GLASGOW, 1883. 

Grease Trap for Kitchen Sinks. W. P. Buchan, Glasgow, 

GLASGOW, 1883. 
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Buchan's Disconnecting Trap. J. & M. Craig, KUmamock, 

SXETEB, 1880. DUBLIN, 1884. 

fiuchan's Disconnecting Drain Trap and Drain Pipes, with Access 
Cover. J. &, M. Craig, KUmamock, ioswcastle, 1882. 

Exhibit of Stoneware Disconnecting Traps. J. & M. Craig, Kilmar- 
nock, GLASGOW, 1883. 

Disconnecting Gully, with back and side Entrances and iron grating. 
Doulton & Co., Lambeth, London, CBOTDOir, 1879. 

Beversible Inlet Gully, with Dished Stoneware Cover and Iron 
Grating. Doulton <& Co., London, hswcastls, 1882. 

Dean's External Drain Traps, with moveable receptacle. J. C. 
Edwards, Trefynant, Euahon, obotdon, 1879. 

Gordon's Disconnecting Trap. J. J. Ellis, EUittoum Collieries, 

LEICESTEB, 1885. 

Smith's Cast Lead Syphon Traps. J. Fell & Co., Wolverhampton, 

mswcASTLB, 1882. 

Morris's Cast Iron GuUey, with moveable Dip Kpe. Foster & Pear- 
son, Nottingham, leicbsteb, 1885. 

Homibrook's Catchment Grating for Steep Gradients. Hammond & 
Hussey, Hijh Street^ Croydon, cbotdon, 1879. 

" Eagle ^ Sanitary Trap, for superseding Bell Traps. Hygienic 
Stove and Grate Company, 15, Ped BuUdinys^ Birmingham, 

CBOTDON, 1879. 

Edinburgh Air-Chambered Sewer Trap. Potts & Co., Handsworth^ 
Birmiiyiham, BTAFFOBD, 1878. 

Dean's Gully Trap. Bimington Bros. & Co., NeweaHlo^uponrTyne. 

inswoASTLB, 1882. 

Disconnecting Chamber for House Drains, with open Stoneware 
Channels. J. Stewart, Sen., Glasgow, Glasgow, 1883. 

Weaver s Ventilating Sewer Air Trap. James Stiff <& Sons, Lamr 
heth, London, staffobd, 1878. LSicBSTifiB, 1885. 

Gordon's Disconnecting Trap. T. Wragg & Sons, Burtonronr-Trent, 

LEICESTEB, 1885. 



(11). Dry dosetB. 

Self-Acting Earth Closet. British Sanitary Company, Glasgow, 

EXBTEB, 1880. 
Moser's Self-Acting Dry Closet. J. C. Onions (Limited), Birming- 
ham. OBorDON, 1879. 
Dry Earth Commode without Separator. J. Parker, Woodstock, 

BXETEB, 1880. 

(IS). Sewage Treatment. 
Iron Basket Sewage-strainer. T. Harnett Harrisson, Liverpool. 

GLASGOW, 1883. 

Pneumatic Liquid Ejector. Isaac Shone, Wrexham, 

STAFrOBD, 1878. 
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(13>. MiBoellaneous Sanitary Gtoods. 
Airtight Man-hole Door. A. T. Angell, London. Newcastle, 1882. 

GLASGOW, 1883. 
Watts's Asphyxiator for Testing Drains with Smoke. Baird, Thomp- 
son & Co., Glasgow. DUBLIN, 1884. 
White Enamelled Straight and Curved Channels for Inspection 
Chambers to Drains. Broad & Co., Paddlngton. 

LEICESTER, 1885. 

Brian Jones's Joint for connecting Closet with Soil-pipe. Capper, 

Son & Co., London. Newcastle, 1882. 

Enamelled Ware Open Channels for Manholes. Doulton & Co., 

Lambeth^ London. DUBLIN, 1884. 

Manhole for Drains, with connectioiis complete. Doulton & Co., 

Lambeth, London. Dublin, 1884. 

Galvanized Iron Dust-Bin. W. P. Johnson, LeieesUr. 

leicesteb, 1885. 
Cold Metal Double Cone Mechanical Lead Pipe Joints. Elliott, 

Edminson, & Olnej, Manchester. Leicester, 1885. 

Improved method of connecting Lead Pipes with Stoneware Pipes. 

T. Harnett Harrisson, Liverpool. Glasgow, 1883. 

Clip Pipe Joint. Humpherson & Co., London. Leicester, 1885. 

Night Soil Beceptacle with Spring Lid. E. G. Kirk, Huddersfield. 

LEICESTER, 1885. 

Sanitary Earthenware. C. T. Maling, Newoa^(U^pon'^Tyne. 

NEWCASTLE, 1882. 

Working Model of Cattle Drinking Trough. E. Pringle, M.D., 
BlacJcheath. Leicester, 1885. 

Drain-cleaning Bods, and Stoneware Horse Manger. Oates A 
Green, Uorley Green Fire Clay Works, Halifax. 

STAFFORD, 1878. 

Boberts's Asphalte Cauldron. Sanitary & Highway Appliance Co., 
Sheffield. Leicester, 1885. 

Qosed Sectional Sanitary Van. J. Smith &, Sons, Wolverhampton. 

LEICESTER, 1885. 

India-Eubber Connection for joining Lead and Earthenware Pipes. 

T. Twyford, Hanley. Dublin, 1884. 

Joint for Lead Pipes. J. Tylor & Sons, 21, Newgate Street, London. 

NEWCASTLE, 1882. 

White Enamelled Straight and Curved Channels, and Channel Junc- 
tions for Inspection Chambers to Drains. Wortley Pire 
Clay Co., I^eeds. Leicester, 1885. 

Gordon's Junction Blocks for Lamp-holes and Inlets to Sewers. 
T. Wragg & Sons, BurtonnmrlVent. 

LEICESTER, 1885. 

Gordon's Ventilating Manhole Covers for Sewers with Annular Dirt, 
Box. Wright Bros., Leicester. Leicester, 1885. 

Gordon's Iron Ventilating Cover for Disconnecting Trap. Wright 
Bros., LeicetUr. Leicester, 1^. 
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CLASS m.— HEATING, LIGHTING AND VENTILATING. 

(1). Heating Apparatiis. 

Gas Cooking Stove, lined with White Tiles. Arden Hill & Co., 

Birmingham, DUBLIN, 1884. 

Lump Asbestos Open Gas Fire. Arden Hill & Co., Constitution Hilly 

Birmingham, leicbsteb, 1885. 

Steam Kettle with specially arranged Tap for drawing Boiling Water. 

Frank Ash well, Leicester. leicbstbr, 1885. 

Silicate Cotton Composition for Covering Steam Pipes. C. Cadle, 

Dublin. DUBLIN, 1884. 

Tortoise Slow Combustion Stoves. W. Carson & Sons, Dublin. 

DUBLIN, 1884. 
Gteorge's Calorigen. Dinning & Cooke, Neiveastle-uponr-Tyne, 

NEWCASTLE, 1882. 

Grates, Mantelpieces, and Over-mantels. Dinning & Cooke, Neuf- 
castle^ponnTyne. Newcastle, 1882. 

Glazed Ware Mantelpiece, with Slow Combustion Grate. Doulton & 
Co., Lambeth, London. Dublin, 1884. 

Tortoise Slow Combustion Stoves. Hjdes & WigfuU, Sheffield. 

GLASGOW, 1883. 

Tortoise Laundry Stove. Hydes & Wigfull, SheffiM. 

GLASGOW, 1883. 

Laundry Stove and Copper Boiler. Maguire & Son, Dublin. 

DUBLIN, 1884. 
Steam Heating Apparatus, combining heating and ventilating. 

Mather & Armstrong, iV<fti;(ja*fZe-upon-7'yn«. Newcastle, 1882. 
Warming and Ventilating Appliances. G. E. Pritehett, 20, Spring 

Gardens^ London^ S. W, Stafford, 1878. 

Corrugated Iron Hot- Water Warming Appliances. G. E. Pritehett, 

20, Spring Gardens^ S.W. exeteb, 1880. 

Heating Apparatus for Small Greenhouses. T. Sharman, Leicester. 

LEICESTER, 1885. 

Thermhydric Ventilating Hot-water Open Fire Grate. II. Saxon 

Snell, Southampton Buildings, Stafford, 1878. 

Tubular-Calorifer for Greenhouses. William Thornburn, Borough 

Bridge. Newcastle, 1882. 

Conservatory Boiler, with Hot-Water Pipe. Wippell Bros. & Eow, 

Exeter. exeter, 1880. 

" Cosey " Portable Open Gas Fire, with Platinum Wire and Asbestos 

Packing. John Wright & Co., Birmingham. 

NEWCASTLE, 1882. 

Ventilating Open Gas Fire. J. Wright & Co., Birmingham. 

DUBLIN, 1884. 

(2). Cooking Apparatus. 
Solid Flame Boiling Stove. Arden Hill &, Co., Birmingham, 

NEWCASTLE, 1882. 

Combined Close Fire and Gas Cooking Bange. Carron Co., Falkirk. 

OLA80OW, 1883. 
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" Sunlight Stove." Chorlton & Dugdale, 19, Blackfriars Street, Man- 
chester, EXETEB, 1880. 

Devonshire Cooking Bange. T. J. Constantine, Fleet Street, E.C. 

XXSTBB, 1880. 
Artisan Gas Cooking Stove. General Gas Heating and Lighting 
Co., QQ, St. Paul Street, N, leicesteb, 1885. 

Tin Cooking Utensils. Mrs. A. Lewis, Manchester, ceotdon, 1879. 
Dow^s Close and Open Fire Cooking Eange. W. McGeoch & Co., 
Glasgow, Glasgow, 1883. 

Simplex Cooking Bange. Walker, TumbuU & Co., Falkirk, 

OLABGOW, 1883. 

Cooking Stove with Warm-Air Chamber. Thos. Waller, 47, I^h 
Street Hill, KC. croydok, 1879. 

Cottage Bange. Wippell Bros. & Bow, Exeter, xxsteb, 1880. 

Large Gas Cooking Stove with Boiler. J. Wright & Co., Broad 
Street, Birmingham, leigesteb, 1885. 

(3). Smoke Preventing Appliances. 
Open Grate for consummg Smoke. James Smith, Liverpool, 

NEWCASTLE, 1882. 

(4). laighting, including Electric Lighting. 

Improved Gas Burners. Bray &, Co., Blackman Lane, Leeds, 

OHOTDON, 1879. 

Portable Gas Apparatus for Manufacturing G^sfrom Gasoline. F. W. 
Clarke's Portable Gas Apparatus Company (Limited), Great 
Queen Street, London, W.C, okoxdon, 1879. 

Albo Carbon Light. William Forrest, NewcasiU-upofirTyne. 

NEWCASTLE, 1882. 

Albo-Oarbon Light. Osbert Henderson, Glasgow, Glasgow, 1883. 
Duplex Burner. T. Heron, Manchester, kbwcastlb, 1882. 

" Bheo-meter " Street Lamp Eegulator. S. Leoni & Co., Strand, 

W.C, BTAFFonn, 1878. 

Hink's Duplex Lamp with Extinguisher. Mather & Armstrong, 

NewcasiU-upon-Tyne, Newcastle, 1882. 

"Milwaukee" Glass Lantern or Hurricane Lantern. S. E. Bansome 

& Co., 10, Essex Street, W,G, obotdok, 1879. 

Ghhseliers and Gas Brackets. Willej & Co., Exeter, bxeteb, 1880. 
Ghappuis Daylight Beflector. Wippell Bros. & Bow, 231, High 

Street, Exeter, exeteb, 1880. 

Magnetic Cut Out for Electric Lighting. Woodhouse & Bawson, 

London, leioestsb, 1885. 

(6). Ventilating G^ Burners. 

No awards. 

(6). Ventilators. 

Method of Costless Ventilation. Peter Hinckes Bird, 1, Norfolk 
Square, W. oboydon, 1879. 
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Glass Eevolving and Sliding Ventilators. H. W. Cooper & Co., 
L<mdon, Glasgow, 1883. 

Air Inlet Head £o^ Drain Ventilation. H. S. Cregeen, Bromley. 

NEWCASTLE, 1882. 

"Eadiator" Ventilator, with Screw Action. J. E. Ellison, Leeds. 

GLASGOW, 1883. DUBLIN, 1884. 

Double Current Ventilators. Hill & Hej", Halifax. Glasgow, 1883. 
Outlet Ventilator. C. Kite & Co., Landon. Newcastle, 1882. 

Noiseless Chimney Breast Outlet Ventilator. Kite & Co., London. 

GLASGOW, 1883. DUBLIN, 1884. 

Wall Inlet Ventilator. C. Kite & Co., London, Glasgow, 1883. 

DUBUN, 1884. 
Telescoped Wall Inlet Ventilator. C. Kite & Co., London. 

leicesteb, 1885. 
" Imperial " Ventilating Window. U. Knell, 77, Fore Street, E.G. 

OBOYDON, 1879. 

Morgan's Stench Exhaust. Nailsworth Foundry Company, Bristol. 

NEWCASTLE, 1882. 

Ventilating and Warming Appliances. Gr. E. Fritchett, 20, Spring 
Gardens J S. W. staffoed, 1878. 

Bansome*s Artificial Stone Air Brick. Wippell Bros. & Eow, 231, 
Hifjh Street, Exeter. sxbtbb, 1880. 

Omamentol Inlet Ventilators. C. H. Sharp & Co., High Holbom, 

E.O. EXETEB, 1880. 

Boyle's Mica-Valved Outlet Ventilator. Wenham & Co., Church 
Street, Croydon. OEOTDON, 1879. 

CLASS IV.— PERSONAL HYGIENE, FOODS, FILTEES, 

AND DISINFECTANTS. 

(1.) Clothing. 

Crocodile Hide Leather. Borough Leather Warehouse Co., London. 

GLASGOW, 1883. 

Ventilatorium Waterproof Gkmnents. Bartrum, Harvey & Co., 

London, btaffosd, 1878. 

Ventilated Hats. W. Graham, Dublin. Dublin, 1884. 

Improved shape of Boot. J. Hotblack & Son, Norwich. 

DUBLIN, 1884. 
Pith Helmet. J. Mor^m, Dublin. Dublin, 1884. 

Ehinoceros Hide "S" Boot. Patrick Short, Dublin, Dublin, 1884. 
Boot and Shoe Uppers. Staynes & Sons, Leicester. leioesteb, 1885. 
Furs. Brooke Tyrrell, Dublin. Dublin, 1884. 

" Natural *' Boot for Ladies. A. Webb, Dublin, Dublin, 1884. 

(2), Beds and other Furniture. 

Spring Mattresses. Billington Bros., Liverpool, Glasgow, 1883. 

Portable Bed, with Liverpool Spring Mattress. Billington Bros., 

Liverpool, dubun, 1884. 



ud k 
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Central Tube Water Mattress. Brady & Martin, Netuc/utU-upon- 

Tyne. Newcastle, 1882. 

Bed Best with Movable Arms. Willam Brock & Co., 177, Fore 

Street, ExeUr, exeter, 1880. 

"Nonsuch" Adjustable Chair. Willam Brock & Co., 177, Fore 

Street, Exeter, exeter, 1880. 

Spring Mattress. Bussey & Co., Museum Works, Peckham, S.E, 

CROTDON, 1879. 
" Excelsior " Ships' Berth. Chorlton & Dugdale, Manchester, 

GLASGOW, 1883. 
Fitch Fine Lath Mattress. Chorlton & Dugdale, Manchester. 

DUBLIN, 1884. 

Automaton Seat for Drapers. Colman & Qlendenning, Norwich. 

exeter, 1880. 
Combination Bedstead. W. Fleming, Dublin, Dublin, 1884. 

Spring Mattress. A. Gardner & Son, Glasgow, Glasgow, 1883. 

Invalid " Grasshopper*' Couch. William Hamilton, Brighton, 

STAFFORD, 1878. NEWCASTLE, 1882. 

Institution Bed, with Woven-Wire Mattress. Fearson & Co., Dublin, 

DUBLIN, 1884, 

Hinged Cot. Fim Bros., Duhlin, Dublin, 1884. 

Furniture. Scott & Co., Duhlin, Dublin, 1884. 

Femby's " Faragon " Camp Fumiture. Wippell Bros. & Bow, Exeter, 

EXETER, 1880. 



(3). Hospital and Siok Boom AppUanoes. 

Metallic Tubular Bedsteads and Invalid Bed Bests. Thomas Allen, 

St. AtAgustine^s Parade, Bristol, Stafford, 1878. 

Folding Invalid Bed. AnceU Ball, Spalding, crotdon, 1879. 

Absorbent Cotton and Antiseptic Sponges. Burroughs, Wellcome & 

Co., London, • Dublin, 1884. 

"Invalid's" Adjustable Bed. Chorlton & Dugdale, Manchester, 

EXETER, 1880. 
Hospital Bed, fitted with Baising Appliances. Chorlton & Dugdale, 

Manchester. DUBLIN, 1884. 

Hospital Bed, with new Spring Mattress. Chorlton & Dugdale, 

Manchester, DUBLIN, 1884. 

Self-acting Sick Bed. E. K. Groves, Bristol, Glasgow, 1883. 

Bum and Wound Boxes. W. B. Hilliard & Sons, Glasgow, 

GLASGOW, 1883. 
Isolating Curtain. W. B. Hilliard & Sons, Glasgow 

GLASGOW, 1883. 

India BubberVessels for hospital use. H. A. Murton, Newoastlenupon- 
Tyne. Newcastle, 1882. 

China Cups and other Vessels for invalid use. Townsend <& Co., 
Newca^tU^^on-Tyne, Newcastle, 1882. 

Stypium Absorbent Antiseptic Surgical Dressings. Stephenson & 
Travis, Liverpool, Dublin, 1884. 
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(4). Domestio Applianoes. 
" Unique " Folding Box. T. P. Bethell, Liverpool, lbiobstbb, 1885. 
Automatic Chariot for Children. William Bowden, London^ 

ITBWGABTLE, 1882. 

BeTolying Shuttle for Sewing Machines. Bradbury & Co., Oldham. 

GLASGOW, 1883. 

Black Diamond Boot and Shoe Cleaning Machine. T. Bradford & 
Co., Salford. lxicbstbb, 1885. 

Conical Knitting Machine. T. Coltman, Leicester, lsigesteb, 1885. 
Electric Bells, Exhibit of. J. T. G^ent & Co., Leicester, leicesteb, 1885. 
Compostella Fire Lights for Lighting Fires. Compostella Fire Light 
Company, F^fichurch Street, E.G. btapfobd, 1878. 

Porpoise Oil Dubbin. J. T. Dales, London. lbiobstbb, 1885. 

Bower's Potato Steamer. Groom <& Co., London. dubliit, 1884. 

Self-Indicating Tea or Coffee Infuser. Groom & Co., London. 

nuBLnr, 1884. 
Stoneware Chums. F. Qrosvenor, Glasgow. Glasgow, 1883. 

Dough Kneading Machine. F. & C. Hajicock, Dudley, Worcester. 

XXBTBB, 1880. 
New Propeller Chum. F. & C. Hancock, Dudley, Worcester. 

BXBTBB, 1880. 

Machine for Washing and Peeling Potatoes. F. & C. Hancock, 
Dudley. kewoastlb, 1882. 

Knitting Machines. Harrison Patent Knitting Machine Co., Manr 
Chester. nuBLor, 1884. 

Pendulous Food Warmers. Osbert Henderson, Glasgow. 

GLASGOW, 1883. 

Various Liventions for Promoting Domestic Economy. W. H. Hil- 
ton, Leamington. stajtobd, 1878. 

India Rubber Gas Tubing. A. Hutchinson & Co., Great Winchester 
Street, London, E,G. bxbtbb, 1880. 

Victoria Knitting Machine. Pim Bros. Limited, Dublin, dublik, 1884. 

Heavy Steel Railway Chum, .with Malleable Top and Dust-proof 
Lid. Vipan &, Headly, Leicester. lbicesteb, 1885, 

Danish Cream Separator. Vipan & Headly, Leicester, leigbstbb, 1885. 

"Noiseless Ware." Vernon's Patent China and Glass Company, 
London. Glasgow, 1883. 

Improved Housemaid's Box with Siiler. Wippell Bros. & Bow, 
High Street, Exeter. bxbtbb, 1880. 

(6). Sohool Fittings. 

School Desks with Shifting Seats. Colman & Olendenning, Norwich. 

STAFFOBD, 1878. 

Dual Desk, with Separate Gbmgway Seat. Thomas Larmouth & Co. 
Salford. STArroBD, 1878. 

*^ Beliance '' Lift-up Desk. Midland Educational Co., Leicester. 

LEICESTEB, 1885. 

"Simplex*' Desk with Adjustable Foot Board. Taylor & Co.» 
Driffield Sf London. Leicester, 1885. 
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(0). QymnAstlo ApparatUB. 

Tricycles, W. Carson & Sons, Dublin, bubldt, 1884. 

Tricycles. Fletcher Bros., Dublin. Dublin, 1884. 

Bicycles and Tricycles, Ejdiibit of. J. Parr & Co., Leicester. 

LEICESTEB, 1885. 

(7). Foods. 

Soluble Dutch Cocoa. Bensdorp & Co., London, dttblut, 1884. 

Pickles and Sauces. Beveridge & Co., Glasgow, Glasgow, 1 883. 

Miller's Pride Oatmeal. Binns & Armitage, Derby, leicesteb, 1885. 
Kepler's Extract of Malt and Combiuations of it with Pepsine, Choco- 
late, and Cod Liver Oil. Burroughs, T^eUcome & Co., London. 

DUBLIN, 1884. 
Optimus Coffee Extract. E. Clarke & Co., Baitersea. 

DUBLIN, 1884. LEICESTEB, 1885. 

Currie Powders. J. Edmunds, London. Newcastle, 1882. 

Cocoa Extract and Preparations of Chocolate. J. S. Fry & SonB, 
Union Street, Bristol. bxeteb, 1880. 

Indian Tea. Indian Tea Co., Glasgow. Glasgow, 1883. 

Mustard. Jrviae & Co., Gateshead. Newcastle, 1882. Glasgow, 1883. 
Midlothian Oat Flour. A. & £. Scott, Glasgow. Glasgow, 1883. 
Busks, Shortbread, and Oatcakes. W. H. Torrance, Edinburgh. 

leicesteb, 1885. 
(8). Domestio Filters. 

*' Bijou " Filtre Bapide. P. A. Maignen, Great Tower Street, London, 
B.C. bxeteb, 1880. 

Improved Filtre Bapide. P. A. Maignen, Great Tomer Street, B.C. 

NEWCASTLE, 1882. 

Soldier^s Filter. P. A. Maignen, Zofu2on. leicesteb, 1885. 

Field Hospital Filter. P. A. Maignen, London. leicesteb, 1885. 

SOicated Carbon Double Chambered Table Filters. Silicated Carbon 
Filter Company, Battersea, London. exeteb, 1880. 

Silicated Carbon Filtering Material. Silicated Carbon Filter Com- 
pany, London. Newcastle, 1882. 

Carbonised Iron Stone Mound Filter for Water. J. A. Stephan, 
Worcester. ezsteb, 1880. 

Artificial Stone Filters, for Cleansing Bain Water for Domestic Use. 
Thorn & Co., Stafford. btaffobd, 1878. 

(0). Mineral Waters. 

Potash, Soda and Seltzer Waters and Lemonade. British Mineral 
Water Company, Glasgow. Newcastle, 1882. 

Preparations of Lime «ruice, Aromatic Ginger Ale, and Quinine Tonic. 
Carter & Co., Old Refinery, Bristol. exeteb, 1880. 

Zoedone. (Patentee, David Johnson, f.cs.) Evans & Co., Wrexham, 

CBOTDON, 1879. 

Lemonade, lime Juice, and Ginger Ale. Gxdliver & Co., Aylesbury, 

CBOinoN, IstQ. 
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Seltzer Water. Jewsbuiy & Brown, Mane^isster, staitobd, 1878. 
Ginger Ale and Lemonade. Newry Mineral Water Company 

(Limited), Liverpool. orotdon, 1879. 

Seltzer, Soda, and Potash Waters, and Orange Quinine Tonic 

G. H. Skinner, 13, North Street, Exeter. bxeteb, 1880. 

(10). Soaps and other Detergents. 

Olive Oil Soap. W. Bowden, London. lbiobstee, 1885. 

Soaps. S. Boyd, Dublin. nuBLiif, 1884. 

Carbolic Soaps. F. C. Calvert & Co., Mafieheater. Dublin, 1884. 

LEIOESTEB, 1885. 

Hydroleine Soap Powder. F. J. Harrison & Co., Leicester. 

LBICBSTEB, 1885. 

Tooth Soap. F. C. Calvert & Co., Manchester. lbigdsteb, 1885. 

Jeyes' Household Disinfecting Soaps. Jeyes' Sanitary Compounds 

Co., London. leicesteb, 1885. 

(11). Antiseptios and Disinfectants. 

Bed Cross Yellow Fluid. Antiseptic Apparatus Manufacturing Co. 
London. Newcastle, 1882. 

Chemical Substances used in Disinfection. S. Boyd, Dublin. 

DUBLIN, 1884. 

607o Carbolic Disinfecting Powder. F. C. Calvert & Co., Manchester. 

GLASGOW, 1883. 

Soluble Cresol. F. C. Calvert & Co., Manchsster. ditblin, 1884. 

Alum Cake. Dublin and Wicklow Manure Co., Dublin. Dublin, 1884. 

Jeyes'Perfect Purifier. Jeyes' Sanitary Compounds Company, Bishyp^ 

gate Street^ London, E.G. cboydon, 1879. Newcastle, 1882. 

GLASGOW, 1883. DUBLIN, 1884. 

Pixene. J. Wheeler, Ilfraeombe. Glasgow, 1883. Dublin, 1884. 
Sanitary Night Lights. A. Wright, London. leioesteb, 1885. 

(12) Disinfecting Apparatus. 

Improved Vaporiser for Disinfecting. P. C. Calvert & Co., Man-- 
Chester. bxeteb, 1880. 

Dr. Sootf s Disinfecting Apparatus. Maguire & Son, Dublin. 

NEWCASTLE, 1882. DUBLIN, 1884. 

Lyon's Disinfector. Manlove, Alliott, Fryer & Co., Nottiwjham. 

NEWCASTLE, 1882. 



CLASS v.— MISCELLANEOrS. 

Articles of Sanitary interest not included in the above Classes, 
such as : — 

(1). Soientiflo InBtruments. 

Large Legible Spirit Thermometer. F. Hinckes Bird, 1, Norfolk 
Square^ London^ N. W. ezeteb, 1 880. 
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Instruments used by Medical Officers of Health. Brady & Martin, 

NeuxxuiU-ujHm-Tyne. Newcastle, 1882. 

New Oven Pyrometer. Joseph Daris & Co., London. 

NEWCASTLE, 1882. 
Thermometrical Instruments. G. E. Pritchett, 20, Spring Gardens^ 

London^ S, W. 8TAFFOED, 1878. 

Barometrical and Thermometrical Instruments. O. E. Pritchett, 20, 

Spring Gardens, London, S. W. CBOT»ON, 1879. 

Improvements in Thermometrical and Barometrical Instruments, 

O. E. Pritchett, 20, Spring Gardens, S. W. bxetee, 1880. 

"Webster's Photometer. "Webster & CJo., Nottingham. 

CBOTDOK, 1879. 

(2). Books and Periodioals. 

Exhibit of Drawings and Books Belating to Disposal of Sewage 

in Paris. A. Durand Claye, Paris, Glasgow, 1883. 

Publications. Ladies' Sanitary Association, Bemers Street, London^ W. 

STAEFOBD, 1878. 

Sanitary Publications. Smith, Elder, & Co., London. 

NEWCASTLE, 1882. GLASGOW, 1883. DUBLIN, 1884. 



(8). Models and 

No awards. 

(4). Prevention of Aeoidenta 

Leander Life Belt. J. W. Elvery & Co., Dublin. nuBLDf, 1884. 

Method of Bendering Timber Non-inflammable. A. Gardner & Son, 
Glasgow. Glasgow, 1883. 

Hand Ambulance. Leicester Ambulance Corps, Leicester. 

LEICBSTEB, 1885. 

Safety Belt Shippers. Selig, Sonnenthal & Co. (Limited), Lambeth 
Hill, Queen Victoria Street, London, E.G. ceotdon, 1879. 

(6). Bespirators and Face Guards for Unhealthy Oooupatioxis. 

No awards. 

(6). Fire Preventing Appliances. 

Dicks' L'Extincteur. J. Hildesheim, Glasgow. Glasgow, 1883. 

Chemical Fire Exterminator. J. Sinclair, 104, Leadenhall Street, 

London, E.G. crotdox, 1879. 

(7). Methods for the Disposal of the Dead. 

" Earth to Earth " Coffins. London Necropolis Company, Strand, 
London, W,G. staitobi), lb78. 

Folding Bier and Car for Simplifying Funerals. S. Stretton, Kidder^ 
minsUr. CBOTDON, 1879. 
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ALPHABETICAL LIST OF MEDALS AWARDED AT THE 

EXHIBITIONS. 



BICHABDSON MEDAIi. 

Edmundsoni J., & Co., Dublin^ for Swann's Incandescent Electric 
Lamps. DI7BLIN, 1884. 

Messrs. Mather & Armstrong, NeweastU-vpofir'T^ne^ for Siemens's 
Begeneratire Gus Burner. niewoastlb, 1882. 

Silicate Paint Company, Cannon Street, B.C., for OriffitHs' Patent 
White. BTAJfTOBi), 1878. 

SILVEB MEDALS. 
Offered by the Qbb Department of the Corporation of Leicester. 

Fletcher, Thomas, Tliynne Street^Wdrrington, for Large G^as Cooking 
Stove with Boiler. lbioestbb, 1885. 

The General Gsb Heating and Lijrhting Co., 66, St. Paul Street, N,, 
for Fibre Asbestos Open Ghas F^. LBioBffrBB, 1885. 

Wright, J., A Co., Broad Street, Birmingham, for Eureka Artisan Gas 
Cooking Stove. lbiobstbb, 1885. 



SILVEB MEDALS. 
Oflbred by the Exeter Qbb Company. 

Davis, H. & C, & Co., 200, Camberwdl Boad, S.E., for FibreAsbestos 
Open Qtns Fire. lbicbstbb, 1885. 

The General Gas Heating and Lighting Co., 66, St. Paul Street, N,, 
for Large Ghw Cooking Stove with Boiler, lbicbstbb, 1885. 

Sanitary and Economic Supply Association, for Dr. Bond's Euthermic 
Ventilating Gk» Stove. exbteb, 1880. 

Wright, J. & Co., Birmingham, for Eureka Ghis Cooking Stove. 

DUBLIN, 1884. 

MEDALS AND SPECIAL CEBTIFICATEa 

In cases where awards are made at subsequent Exhibitions for the 
same Exhibits, only the name of the town and date are given. 
Exhibits which have already received Medals at previous Exhibitions 
of the Institute are excluded from awards of Medab ; but those Ex- 
hibits to which a second Medal would otherwise be awarded receive 
Special Certificates, and these are distinguished in the following list 
by asterisks placed against the name of the town at which the Ex- 
hibition was neld. 

Aluminium Crown Metal Co., Gfkugow.^tor Aluminium Crown Metal, 

GLABOOW, 1883. 
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Ash well, F^ LeiceHer, for Blackman Air Propeller, leiossteb, 1885. 
Aveling & Porter, Eochester, for Improyed Six-Ton Steam Boad 

BoUer. cbotdof, 1879. 

Bean, A. T., 5, Cannon Bow, S. W,, for Direct Acting Valveless Waste 

Preventer. exeteb, 1880. 

Billing & Co., ffatUm Garden^ E.C., for Apparatus for Cooking by 

Gas. STAFFOBD, 1878. ♦CEOTDON, 1879. 

Borwell, J., Britannia Foundry^ BurUm-iynrTrent^ for Improved 
Washer, with table complete. leaminoton, 1877. 

Bostel, D. T., Duke Struts Brighton^ for Excelsior Water Closet. 

LEAMHrOTON, 1877. *STArPOEI), 1878. 

Boulnois, H. Percy, Poriwumth^ for " Acme " Sewer Pipes. 

eiiAsoow, 1883. 

Bourtreehill Coal Co., Dreghom^ Ayrshire^ for White Enamelled 

Fireclay Gstern. leicesteb, 1885. 

Bradford, T. & Co., High Holbom, W.C, for New "Shuttle" Steam 

Power Washing Machine, lbamiitgtoit, 1877. 

•STAPPOBD, 1878. 

„ „ for Washing Machines. Newcastle, 1882. 

♦GLASGOW, 1883. ♦DtTBLIN, 1884. *LEIG£STEB, 1885. 

British Sanitary Company, Glasgow, for Dry Earth Closet. 

NEWCASTLE, 1882. *OLA8GOW, 1883. *DTJBLIN, 1884. 

Brown, A. & Co., Glasgow, for " Stott " Gas Burner, ♦glasgow, 1883. 
Buchan, W. P., Glasgow, for his exhibit of Sanitary Appliances. 

GLASGOW, 1883. 

Burroughs, Wellcome & Co., London, for Powders for Peptonisdng 
Milk. DUBLIN, 1884. 

„ „ London, for Kepler's Extract of Malt, 

and combinations of it with Pepsine, 
Chocolate, and Cod Liver Oil. 

DUBLIN, 1884. 
Calvert & Co., Bradford, for Calvert's Carbolic Acid for disinfecting 
purposes. Leamington, 1877. *cbotdon, 1879. 
♦bxbtbb, 1880. •GLASGOW, 1883. ♦dubun, 1884. 

•leicesteb, 1885. 
Carter, J., 6a, Cavendish Street, W,, for Invalid Furniture. 

EXETEB, 1880. 
Chorlton & Dugdale, Manchester, for Excelsior Spring Mattress. 

LEAMINGTON, 1877. *STAFFOBD, 1878. 

♦cBOTDON, 1879. ♦exeteb, 1880. 

♦NEWCASTLE, 1882. *GLA8G0W, 1883. 

♦DUBLIN, 1884, 

„ „ for "Swing" Woven Wire Mattress. 

DUBLIN, 1884. 

Cliff, Joseph & Sons, Leeds, for Porcelain Bath. Glasgow, 1883. 

Colman & GlendenniDg, Norwich, for School Furniture, exeteb, 1 880. 
Craig, J. & M., Kilmarnock, N.B., for Enamelled Fireclay Sinks. 

DUBLIN, 1884. 

Davis, H. & C, & Co., 200, CamherweU Boad, S.E., for Artisan Gas 

Cooking Stove. leicesteb, 1885. 
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Dick, Alex., London^ for Delta Metal. Glasgow, 1883. 

Donegal Industrial Fund, for Innocuously-dyed Woollen Goods. 

DUBLIN, 1884. 
Doulton & Co., iMmbeik^ London^ for Stanford's Joints for Stone- 
ware Pipes. STAITOBD, 1878. *BXBTBB, 1880. 

„ „ for Anti-Percussion High Pressure Valves. 

OBOYDON, 1879. ♦bXETBB, 1880. ♦GLASGOW, 1883. 

♦nuBLDf, 1884. 
„ „ for Ventilating Tile Stove, ezbteb, 1880. 

♦nbwoastlb, 1882. ♦glasgow, 1883. ♦dublik, 1884. 

♦leicbsteb, 1885. 
for Anti-Percussion Ball Valve. Newcastle, 1882. 
for Art Pottery. Dublin, 1884. •lbicesteb, 1885. 
for Peto Fireproof Flooring. lbicesteb, 1885. 

Dublin & Wicklow Manure Co., Dublin^ for Strype's Process for 
Drying Blood. Dublin, 1884. 

Duncan, Maj. F., The Common^ Wooltvich^ for Ambulance Wheeled 
Litter. btatfobd, 1878. 

Edmundson, J. & Co., Dublin^ for their Exhibit of Swann's Incandes- 
cent Electric Lights. Dublin, 1884. 
Elgood, Bros., Lek^gter, for Artistic Domestic Iron Work. 

leicesteb, 1885. 
Ellis, J., & Sons, Barrow-cn-Soar^ for Barrow Blue Lias Hydraulic 
Lime. lbicesteb, 1885. 

Ellison, J. E., Leeds J for Conical Ventilators, staitobd, 1878. 

•OBOTDON, 1879. ♦GLASGOW, 1883. *DUBLIN, 1884. 

♦lbicesteb, 1885. 

Fletcher, Thomas, Thynne Struts Warrington, for Large Gbis Cooking 
Stove with Boiler. lbicesteb, 1885. 

Fletcher, Thomas, Hiynne Street^ Warrington, for Horizontal Spiral 
Lavatory Heater. lbicesteb, 1885. 

Eraser Bros., Commercial Road, E., for Portable Disinfecting Ap- 
paratus. CBorDON, 1879. 

Ghilbraith, T., Grawf&rd Square, Londonderry, for Hot-Air Bath. 

LEAMINGTON, 1877. 

Oandy, Maurice, Liverpool, for Cotton Machine Belting. 

DUBLIN, 1884. 

General Gh« Heating and Lighting Co., 66, 8t, Paul Street, N., for 

Large Gas Cooking Stove with Boiler. lbicesteb, 1885. 

„ „ Heating and Lighting Co., 66, St, Paul Street, N,, for 

Fibre Asbestos Open Gas Fire. lbicesteb, 1885. 

Greenall, J., Manchester, for Steam Washer. lbicesteb, 1885. 

Hall, John & Co., Stourbridge, for Fire-Clay Enamelled Bath. 

GLASGOW, 1883. 

Hamilton & Co., LeadenhaU Street, E.C, for Prismoidal Pavement 

and Floor Lights. cbotdon, 1879. 

Hancock, F. & C, Dudley, Worcester, for Machine for Washing and 

Cooling Butter, lbamington, 1877. ♦staffobd, 1878. 

„ for Machines for Domestic use. Glasgow, 1883. 

♦lbicesteb, 1885. 
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Haresceugh, B. B. & Co., Bentineh Street, Leedt^ for Excreta Pail 
(oak) with Spring lid. UBAicorGTON, 1877. *8TAPiroBD, 1878. 

Harris, Gt. H., Bristol Street, Birmingham, for Economical Cooking 
Bange. lb^mikgton, 1877. *8Tajtobd, 1878. 

Hassall & Singleton, Birmingham, for Phoenix Portable Bange, and the 
Birmingham Bange with Beducible Fire without Oas. 

STAFFOBD, 1878. 

Hayward, Tyler & Co., London, for Full-flush Valveless Closet. 

mswcASTLB, 1882. 
Heap, B. B., Manehetter, for Dry Earth or Ashes Closet. 

GLASGOW, 1883. DTJBLnf, 1 884. 

Hilliard, W. B., & Sons, Glasgow, for Hospital and Sick Boom 

Appliances. Glasgow, 1883. 

Humber & Co., Nottingham, for their Exhibit of Bicycles and Tricycles. 

LEICBSTBB, 1885. 

Hunt, Nathan, Bristol, for Auto-Pneumatic Ventilation. 

KCBTEB, 1880. 
Jeyes' Sanitary Compounds Co., London, for Jeyes' Perfect Purifier. 

LEICE8TS&, 1885. 
Johnson, W. F., Leicester, for Ornamental Domestic Appliances. 

LEICESTER, 1885. 

Keith, J., London and Edinburgh, for Challenge Hot-water Boiler. 

GLASGOW, 1883. 

Lascelles, W. H., BunhtCl Bow, E,C., for Concrete Bath in one piece. 

OBOTDON, 1879. *BXETBB, 1880. 

Le Grand & SutdifFe, BunhiU Bow, E.G., for Improvements in Well 
Sinking Apparatus. lbamington, 1877. ♦oboydok, 1879. 

Leggott, W. & B., Bradford, for Opener for Fanlights and Sky- 
lights. LBICESTBB, 1885. 

Leoni, S., & Co., Strand, for Apparatus for Cooking by Gt&s, 

STAJFOBD, 1878. 

Lyon, J. W,, London, for Steam Disinfector. leicesteb, 1885. 

Mackey, Mackey & Co., London, for Chemical Substances used for 
Disinfection. dtjblin, 1884, 

Maguire & Son, Dublin, for their Exhibit of Sanitary and Domestic 

Appliances. Dublin, 1884. 

„ „ Dublin, for Wilcocks' Automatic Flushing Closet. 

DUBLIN, 1884. 

Maignen, P. A., 20 & 23, Great Tower Street, E.C., for Filtre Bapide. 
cbotdon, 1879. ^bxffteb, 1880. ♦glasgow, 1883. ♦dublin, 1884. 

♦leioestbb, 1885. 

ManloTe, Alliott, Fryer & Co., Nottingham, for Fryer's Destructor, 
Fryer's Carbonizer, and Firman's Dessicating and Eendering 
Apparatus. Newcastle, 1882. 

Mather & Armstrong, NewcasUe^upon-Tyne, for Siemens's Begenerative 
Ghus Burner. nbwcastls, 1882. 

Meyer, H . C, New Tork, Sanitary Engineer of New York, News- 
paper. GLASGOW, 1883. 

Moore, J., St. Jam/ei WclQc, Glerkenwell, E,0., for Glass Louvre Yen- 
tilators. bxetbb, 1880. 
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Morris, Little & Co., Doncaster, for Little's Soluble Fhenyle. 

8TA7F0SI>, 1878. 

Morrison, W. B., Glasgow^ for Wedgwood Ornamental Tiles. 

OLASGOW, 1883. 

Moser, L., SoutTiampUm^ for Dry ClcNset, suitable for Ashes or Dis- 
infecting Powder. bxstbb, 1880. 

Moule's Patent Earth Closet Company, 5a, Oarrich Street, W.C, for 
Earth Closets. staffobd, 1878. *oboyi)ok, 1879. 

*LEIGE8TBB, 1885. 

Musgrave & Co., Belfast, for Slow Combustion Stoves. 

DXJBLnr, 1884. 
Orr, J. B., & Co., Charlton, London, for Leadless '^ Charlton White " 

Paint and Dryers. Glasgow, 1883. 

Parker, J., Woodgtock, Oxford, for Dry Earth Closet, lkaminoton, 1877. 
Pirn Bros., Dublin, for their Exhibit of Eumiture. Dublin, 1884. 

Pocock, Bros., Southwark Bridae Boad, for " Universal " Invalid 

Tubular Water and Air hed, stapfosd, 1878. 

*0BOTIX)N, 1879. 
Pritchett,, G. E., 20, Spring Gardens, S.W., for Economic Hollow 
Flooring. statfobd, 1878. *CBOTDOir, 1879. 

Purdy, W., Eastwood, Notts,, for Miners' Safety Lamp. 

leioesteb, 1885. 
Bead, Jefferson, BirndngJiam, for Arcanum Process of Silver Plating 
Steel. OBOTDON, 1879. 

Bichardson, J., & Co., Leicester, for their Exhibit of Antiseptic Pre- 
parations, lbicbsteb, 1885. 
Boberts, G. G., HasUmere, Surrey, for Bain-water Separator. 

nbwoastlb, 1882. *glasgow, 1883. 
Boss, J. A. G., NeweasiU-uponrTyne, for Silicate Cotton (Slag-wool). 

NEWCASTLE, 1882. 

Bothwell, W., Bolton, for Flat Web Knitting Machine, and Both- 
well Knitting Machines. Dublin, 1884. 

Sanitary Appliance Company, Salford, for Portable Cinder Sifting 
Ash Qoset, with Soil Pail, btaitobi), 1878. ♦obotook, 1879. 

*LEI0E8TEB, 1885. 

Sanitary & Economic Supply Association^ Gloucester, for Dr. Bond's 
Euthermic Gas Stove. exbtsb, 1880. 

Sanitary & Highway Appliance Co., Sheffield, for Boberts's Street 
Orderly Bin. leigesteb, 1885. 

Sanitary & Highway Appliance Co., Sheffield, for Boberts's Sand- 
distributor for 2-hor8e Tram-track. leigesteb, 1885. 

Sanitas Company (Limited), London, for Sanitas Oil. Newcastle, 1882. 

Scottish Asbestos Co., G^^o^otv, for Scottish Asbestos. Glasgow, 1883. 

Shanks & Co., Barrhead, N.B., for Siphon-action Water Waste Pre- 
venter. DUBLIN, 1884. 

Shaw, A., & Son, Glasgow, for *' Sine qu& non " Open and Close Fire 
Bonge. GLASGOW, 1883. 

Silicate Paint Company, Cannon Street, E.C, for Griffiths' White, 
and for their preparations of Silicate Paint, Enamel Paint, 
and Petrifying Liquids. STArroBi), 1878. 
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Sinclair, G., Leith, for Mechanical Stoker. Glasgow, 1883. 

Sinclair, J., LeadenhaU Street^ E.C.^ for Tjndall's Smoke Bespirator. 

csoiDOK, 1879. 
Singer Manufacturing Company, Londtm^ for Eriction Driving Attach- 
ment for Sewing Machmes. Glasgow, 1883. 
Smallman, John L., DMin^ for Stotf s Mercury Gbs Governor. 

•dubldt, 1884. 
Smith, E., & Co., Coalville, for Embossed Tiles. lkicbsteb, 1885. 
Societ^ Erangaise I^Hygiene, Paris, for Chemical Preparations and 

Apparatus. lxamingtok, 1877. 

„ „ PariSf for Books on Hygiene. 

KBWCASTLE, 1882. 

Spongy Iron Water Purifying Company, Oxford Street^ W.C., for 
Bischofs Spongy Iron Filter. leamikgton, 1877. 

Stewart, J., Sen*, OUugow, for Stoneware Discomiecting Traps. 

GLASGOW, 1883. 

„ „ OUugoWf for Stoneware Pipes with Stanford's 

Joint. ^GLASGOW, 1883. 

Stott, James, & Co., Oldham, for Mercury Gas Governor. 

NEWCASTLE, 1882. *LEIGESTSBy 1886. 

Trott, H., BatUrsea, London, for the '* Household " Closet. 

LEIOBSTEB, 1885. 

Turk, B. J., Kint/ston-on-Thames, for Cruising Canoe, lbicesteb, 1885. 
Tylor & Sons, Newgate Strut, E.G., for Flushing Bim lavatory Basin 
and Apparatus. exbteb, 1880. 

Terity, E. & J. M., Leeds, for Crabtree's Kitchen Bange. 

leicbstbb, 1885. 
Victoria Stone Co., London, for Victoria Artificial Stone-Paving. 

leicesteb, 1885. 
Yipan & Headly, Itondon, for their Exhibit of Dairy Appliances. 

leicesteb, 1885. 
Walker, Chas. W., Wandsworth Common, for Acid Pump and Syphon. 

CBOTDOK, 1879. 

Walker, Tumbull & Co., FaUdrky for Artizan Cooking Bange. 

GLASGOW, 1883. 

Ward, O. D., London, for Household Water Closet. Newcastle, 1882. 

„ „ for Bean's Direct Acting Yalveless Waste 

Preventer. ♦Newcastle, 1882. 

Webb, H. Chalk, Worcester, for Colouring Patterns through the Sub- 
stance of Wood. EXETEB, 1880. 

Wenham, W. P., Church Street, Croydon^ for Improved Open or Close 
Bange Kitchener. cbotdon, 1879. 

Wenbam's Patent Gas Lamp Co., London, for Wenham Ventilating 
Gas Lamp. Dublin, 1884. 

Wentworth, F., & Co., London, for ** Kredemnon " Lifensaving Gar- 
ments. GLASGOW, 1883. 

Whyte & Bradford, Sourness, for Cooking Bange with Bevolving Eire 
for the Prevention of Smoke. Glasgow, 1883. 

Wilkinson, W. B. & Co., NewcastU-uponrTyne^ for Damp-proof Con- 
crete Pavement. Newcastle, 1882. 
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Willacy, B., Preston, for Sand-distributor for Eoads. 

LEIGESTEB, 1885. 

Willcocks & Co., Burmantofts, Leeds, for Silica Glazed and Enamelled 

Fire Clay Bricks and Faience. cbotdon, 1879. 

Wilson Engineering Company, Holhom, W.C, for Wilson Portable 

Close Cooking Eange. exeteb, 1880. 

„ „ for Improved Wilson Bange. 

with Steel Boiler and non-conducting Jacketing. 

ITEWOASTLE, 1882. *GLA.SGOW, 1883. *DXTBLIN, 1884. 

Wippell Bros. & Eow, 231, High Street, Exeter, for Moule's Earth 
Closet. ♦bxeteb, 1880. 

Woollams & Co., High Street, MaryUhone, for Paper Hangings free 
from Arsenic ckoydon, 1879. ♦kbwoastlb, 1882. 

„ „ for Non-Arsenical Pigments and Paper 

Hangings. ♦olasgow, 1883. 

Woodhouse & Bawson, London, for their Incandescent Electric Lamp. 

LEICESTEB, 1885. 

Wright, J., & Co., Birmingham, for '^Eureka " Qns Cooking Stove. 

DTJBLIK, 1884. 
Wright, J., & Co., Broad Street, Birmingham, for " Eureka " Artisan 

G-as Cooking Stove. leioesteb, 1885. 

Wright, J., & Co., Broad Street, Birmingham, For Lump Asbestos 

Open Gbs Fire. leioesteb, 1885. 
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Adams, B., 7, Oreat Dover Street, S,E,, for Adjustable Shoe, and 

Begulating Spring Hinge for Swinging Doors. 

CBOTDOW, 1879. 
„ „ for Fanlight Openers and Casement Fasteners. 

CBOTDON, 1879. 
for the Norton Door Spring nuBLiK, 1884. 

for Adjustable Pivot for Fanlights. nuBUN, 1884. 
for ** Victor " Spring Hinge. 

LSIGESTEB, 1885. 

„ „ for Side Gnssets for Fanlights. 

iiEiOB&rrEB, 1885. 
Adams & Co., York^ for Fotts' Edinburgh Sewer Trap. 

LHICBSTBB, 1885. 

„ „ for Improved Shape of Trough for Water Closets. 

LEIGESTBB, 1885. 

Allen, Thomas, St, Augustine^s Parade, Bristol, for Metallic Tubular 
Bedsteads and Livalid Bedrests. stafitobi), 1878. 

Angell, A. T., London, for Air-tight Man-hole Door. 

NEWCASTLE, 1882. GLASGOW, 1883. 

Antiseptic Apparatus Manufacturing Co. (Idmited), for Bed Cross 
Yellow Fluid. Newcastle, 1882. 

Arden Hill & Co., Birmingham, for Solid Flame Boiling Stove. 

NEWCASTLE, 1882. 

„ „ for Gas Cooking Stove, lined with White Tiles. 

DUBLIN, 1884. 

„ „ for Lump Asbestos Open Gas Fire. 

LEICESTEB, 1885. 

Ashwell, Frank, Leicester, for Steam Kettle with specially arranged 
Tap for drawing Boiling Water. lbicssteb, 1885. 

Baird, W., IhMin, for Butler's Sink, lined with Block Tin. 

DUBLIN, 1884. 
„ for White Enamelled Fireclay Sinks. 

DUBLIN, 1884. 
„ for Bath, with Shower Douche and Spray Fittings 
combined. dubun, 1884. 

„ for Lavatory, with Shampooing Apparatus. 

DUBLIN, 1884. 

„ for Hydraulic Eam. Dublin, 1884. 

„ for Improved Horizontal-Full Fittings for Baths 

and Lavatories. Dublin, 1884. 
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Baird, Thompson & Co., Olcugaw^ for Watts's Asphyxiator for Testing 
Drains with Smoke. dublik, 1884. 

Ball, Anoell, Spalding, for Folding Invalid Bed. oboydok, 1879. 

Bartrum, Harvey & Co., London, for Yentilatorium Waterproof 
Gharments. stapfobd, 1878. 

Beard, Dent & Hellyer, 21, Neweattle Street, W.C, for Artisan 

Closet. OBOYDOK, 1879. 

„ „ for Ventilating Drain Sjrphon. 

OBOTDON, 1879. 

Bensdorp & Co., Lotadofn, for Soluble Dutch Cocoa. niTBLiir, 1884. 

Bethell, T. P., Livtrpool, for the " Unique '' Folding Box. 

LBIOESTBB, 1885. 

Beveridge & Co., Glasgow, for Pickles and Sauces. Glasgow, 1883. 

Billington Bros., Liverpool, for Spring Mattresses. Glasgow, 1883. 

„ „ for Portable Bed, with Liverpool Spring 

Mattress. dublik, 1884. 

Binnie, J., Gartcoth, Glasgow, for Salt-glased Fire-clay Sewer Pipes. 

GLASGOW, 1883. 
Binns & Armitage, Derby, for Miller's Pride Oatmeal, lekxesteb, 1885. 
Bird, Peter Hinckes, 1, Norfolk Square, N, W,, for Method of Cost- 
less Ventilation. oboybok, 1879. 
„ „ for Large Legible Spirit Thermometer. 

BXBTEB, 1880. 

Borough Leather Warehouse Company, London, for Crocodile Hide 

Leather. Glasgow, 1883. 

Bourtreehill Coal Co., Dregkom, Ayrshire, for Stoneware Drain 

Pipes. BUBLur, 1884. 

„ „ for white Enamelled Fireclay Sinks. 

DUBLIN, 1884. 

„ „ for TVhite Enamelled Sinks and 

Wash Tubs. lsiobstbb, 1885. 

„ „ for White Enamelled Fireclay 

Laundry Trough. Dublin, 1884. 
„ „ for White Enamelled Bricks. 

DUBLnr, 1884. 
Bowden, William, London, for Automatic Chariot for Children. 

5BWCASTLE, 1882. 

„ „ for Olive Oil Soap. lbiobsteb, 1885. 

Boyd, S., Dublin, iot Soaps. Dublin, 1884. 

„ „ for Chemicals used in Disinfection. Dublin, 1884. 

Bradford, T., & Co., Salford, for Black Diamond Boot & Shoe 

Cleaning Machine. leicestbb, 1885. 

Bradbury & Co., Oldham, ioft Bevolving Shuttle for Sewing Machines. 

GLASGOW, 1883. 

Brady & Martin, NewcasUe^upon-Tyne, for Central Tube Water 

l^ttress. NEWCASTLE, 1882. 

„ ^ for Listmments used by Medical 

Officers of Health. newoastlb, 1882. 

Bndthwaite & Co., Leeds, for Syphon for Water Closet Cisterns. 

OIOTDON, 1879. 
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Branksea Island Pottery Companj, Limited, Poole, Dorset, for Stone- 
ware Pipes. BXETEB, 1880. 

Bray & Co., Blackman Lane, Leeds, for Improved Oas Burners. 

OBOTDON, 1879. 

British and Foreign Mineral Water Company, Glasgow, for Potash, 
Soda and Seltzer Waters, and Lemonade. 

KEWCASTLE, 1882. 

British Sanitary Company, Glasgow, for Self- Acting Earth Closet. 

EXETEB, 1880. 
Broad & Co., Paddington, for White Glazed Facing Bricks. 

LEIOESTEB, 1885. 

„ „ for White Enamelled Straight and Curved Channels 
for Inspection Chambers to Drains. 

LEICBSTSB, 1885. 

„ „ for White Enamelled Fire-clay Qullies. 

LBICESTKB, 1885. 

Brock, W., & Co., 177, Fore Street, Exeter, for Bed Best with Move- 
able Arms. BXETEB, 1880. 
„ „ for " Nonsuch " Adjustable Chair. 

BXETEB, 1880. 

Buchan, W. P., Glasgow, for Improved Drain Pipe, with Access Cover. 

NEWCASTLE, 1882. 

„ „ for Disconnecting Drain Trap. 

NEWCASTLE, 1882. GLASGOW, 1883. 

„ „ for Qrease Trap for Kitchen Sinks. 

GLASGOW, 1883. 

Burroughs, Wellcome & Co., London, for Absorbent Cotton and 

Antiseptic Sponges, dublik, 1884. 
„ „ for Kepler's Extrad} of Malt and combi- 

nations of it with Pejpsine, Choco- 
late, and Cod Liver Oil. 

dxTblik, 1884. 
Bussey & Co., Museum Works, Peekham, S.E,, for Patent Spring 
Mattress. cbotdon, 1879. 

Gadle, C, Dublin, for Silicate Cotton Composition for covering Steam 
Pipes. DUBLIN, 1884. 

Calvert, F. C., & Co., Bradfwd, for Improved Vaporiser for Disin- 
fecting. EXETEB, 1880. 
„ „ for 507o Carbolic Disinfecting Powder. 

GLASGOW, 1883. 

„ „ for Carbolic Soaps. dubun, 1884. 

LEIGESTEB, 1885. 

„ „ for Soluble Cresol. dublin, 1884. 

„ „ for Tooth Soap. lbiobstbb, 1885. 

Candy & Co., Newton Alhot, for Granite Vitrified Bricks and Paving. 

EXETEB, 1880. 
Capper, Son & Co., London, for Brian Jones's Joint for connecting 

Closet vtdth Soil-pipe. Newcastle, 1882. 

Carron Company, Falkirk, N.B,, for Combined Close Fire and Gas 

Cooking JEtange. Glasgow, 1883. 
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Canon, W.* & Sons, Dublin^ for their exhibit of Tricycles. 

DUBLIN, 1884. 
9, „ for Willesden Waterproof Paper and Canyas. 

DUBLIN, 1884. 
„ „ for Tortoise Slow Combustion Stoves. 

DUBLIN, 1884. 
Carter & Co., Old Refinery, Brvtol, for Preparations of lime 
Juice, Aromatic Ginger AJe, and Quinine Tonic. 

EXETEB, 1880. 
Chorlton & Dugdale, Manchester, for *' Sun-light Stove." exbteb, 1880. 
„ „ for ** Invalids' " Adjustable Bed. 

exbtbb, 1880. 
„ „ for " Excelsior " Ship's Berth. 

GLASGOW, 1883. 
„ for Hospital Bed, fitted with Eaising 
Appliances. Dublin, 1884. 

„ for Pitch Pine I^th Mattress. 

DUBLIN, 1884. 
,1 „ for Hospital Bed, with New Spring Mattress. 

DUBLIN, 1884. 
Clarke, E., & Co., Batteraea, for " Optimus " Coffee Extract. 

DUBLIN, 1884. LBIOBSTBB, 1885. 

Clarke, F. W., Portable Gas Apparatus Company (Limited), Oreat 

Queen Street, W,C,, for Jrortable G«s Apparatus for Manu- 

&cturing Gus from Choline. cbotdon, 1879. 

Colman & Glendenning, Norwich, for School Desks with Shifting 

Seats. STAFFOBD, 1878. 

„ „ for Automaton Seat for Drapers. 

bxbteb, 1880. 

Coltman, T., Leicester, for Conical Knitting Machine, lbicestbb, 1885. 

Compostella Fire-Light Company, Fenehurch Strut, E.C, for Gompo- 

stella Fire I^hts for Lighting Fires. btajffobd, 1878. 

Constantine, T. J., Fleet Street, E.G., for Devonshire Cooking Bonge. 

bxbteb, 1880. 
Cooper, H. W., & Co., London, for Glass Bevolving and Sliding 
Ventilators. Glasgow, 1883. 

Cordinglej, T., & Sons, Bradford, for Ghnnite Concrete Pavement. 

DUBLIN, 1884. 

Craig, J. & M., Kilmarnock, for Buchan's Trap. bxbtbb, 1880. 

„ „ for Maguire's Cradle Joint for Drain Pipes. 

nbwoabtlb, 1882. 
„ for Buchan's Drain Trap and Drain Pipes, 
with Access Cover. newcastlb, 1882. 

„ for White Enamelled Fire-Clay Sinks. 

nbwcastlb, 1882. Glasgow, 1883. 
„ for Stoneware Disconnecting Traps. 

GLASGOW, 1883. 

„ „ for White Enamelled Bricks. Dublin, 1884. 

,• „ for Buchan's Disconnecting Trap. 

DUBLIN, 1884. 
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Gregeen, H. S., Broniley, for Air Inlet Head for Drain Yentilfltion. 

mfiWCABTLE, 1882. 

Croft Stone Quarry & Brick Co., Croft, LeieesterMrCf for the Croft 

Artificial Stone Paving. leigbstbb, 1885. 

Dales, J. T., London, for Porpoise Oil Dubbin. lbicesteb, 1885. 

Dayis, Joseph & Co., London, for New Oven Pyrometer. 

NEWOjUSTUfi, 1882. 

Dinning & Cooke, NewecuiU-^ipofi'Tyne, for Cast Iron Channels for 

Stable Drainage. newoastjcb, 1882. 

„ for Gheorge's Calorigen. kiwcabtle, 1882. 
for Jennings's Universal Shampooing Ap- 
paratus. ITEWGASTLE, 1882. 

„ for G^rates, Mantel-pieoes, and Over-mantels. 

NEWCASTLE, 1882. 

Dockrell, Thomas, Sons & Co., I)fd>lin, for Cheap Artistic Non- 
arsenical Washable Wall Paper. dubldt, 1884. 
Doulton & Co., Lambeth, London, for Decorative Tiles for Covering 

Walls and Floors. cbotdok, 1879. 

„ for Disconnecting Gully, with back and side 
Entrances and iron grating. 

CBOTIX>K, 1879. 
„ for Economical Flush-Out Closet. 

SXBTBS, 1880. 

„ for Anti-Percussion High - pressure Bib 

Valves. mswoABTLB, 1882. 

for Bath Locking Valves, for preventing 

waste of water, itbwoastlb, 1882. 

DTTBLIN, 1884. 
„ „ for Latham's Flap Valve, kewoastlb, 1882. 

„ „ for Joint for Drain-pipes, nbwgastlb, 1882. 

„ „ for Eeversible Inlet Gully, with Dished Stone* 

wfu^ Cover and Iron Ghrating. 

KBWOASTUi, 1882. 
„ „ for " Lambeth " Flush-out Closet. 

KXWOASTLE, 1882. eLABGOW, 1883. 

for Tip-up Lavatory Basin, sewgastub, 1882. 

for ''Lambeth "Trough Closet with Automatic 

Flush Tank. Glasgow, 1883. 

„ „ for Silicon Tread for Steps. Glasgow, 1883. 

DUBLIN, 1884. LEICSSTEB, 1885. 

„ „ for GPlazed Ware Mantelpiece, with Slow Com- 

bustion Orate. Dublin, 1884. 

„ „ for Vacuum Flushing Cistern for Closet, with 

Seat-action Arrangement. dublik, 1884. 
„ „ for cheap Glazed Stoneware Sinks. 

DUBLIN, 1884. 
„ „ for " Lambeth " Combination Water-closet. 

DUBLIN, 1884. 

„ „ for Enamelled Ware Open Channels for 

Manholes. Dublin, 1884. 
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Doulton & Co., Lambeth, for Manhole for Drains, with connections 

complete. dttbuk, 1884. 

„ ft for London-made Stoneware Pipes. 

DTTBLUr, 1884. 

,, „ for Economical Combination Closet in two 

pieces. lbigbsteb, 1885. 

Dublin & WicUow Manure Co., for Alum Cake. DUBUir, 1884. 

Durand Claje, A., Paris, for Drawings and Books Belating to Dis- 
posal of Sewage in Paris. Glasgow, 1883. 

Edmunds, J., London^ for Currie Powders. Newcastle, 1882. 

Edwards, J. C, Trefynant, Euahan, for Dean's External Drain Traps, 
with moveable receptacle. CBOTDoif, 1879. 

Elliott, Edminson & Olnej, Manchester^ for Cold Metal Double 
Cone Mechanical Lead Pipe Joints. leicesteb, ] 885. 

Ellis, J. J., EUiitawn Collieries, for Gordon's Disconnecting Trap. 

LEICESTER, 1885. 

Ellison, J. E., Leeds, for ^* Badiator " Ventilator, with Screw Action. 

GLASGOW, 1883. DUBLnr, 1884. 
Elverj, J. W., & Co., Dublin, for the Leander Life Belt. 

DITBUK, 1884. 
„ „ for Gentlemen's Ventilated Waterproof Over- 

coats. DITBLIK, 1884. 

Evans & Co., Wrexham, for Zoedone. (Patentee, David Johnson, f.cs.) 

CBOYDON, 1879. 
Fell, J., & Co., Wolverhampton, for Clark's Anti-splash Tip-up Lava- 
tory Basin. Newcastle, 1882. 
„ „ for Smith's Cast Lead Syphon Traps. 

NEWCASTLE, 1882. 

„ „ for Water-taps. Newcastle, 1882. 

Fergusson & Starkey, Leicester, for " Shanks's " Porcelain Lavatory 

Fittings. leicesteb, 1885. 

„ „ for Shanks's " Eureka" Spray and Plunge Bath. 

LEICESTEB, 1885. 

„ „ for " Unbreakable " Fire-clay Lavatory Basins 

for Schools, &c. leicesteb, 1885. 

Finch ft Co., 181, High Holbom, W.C., for Large Way Waste Plug, 

with Protective Cover. cbotdok, 1879. 

Fleming, W., Dublin, for the Combination Bedstead, dublik, 1884. 
Fletcher Bros., DMin, for Exhibit of Tricycles. Dublin, 1884. 

Fletcher, Thomas, Warrington, for Washing Machine, Heated by 

Gas. LEICESTEB, 1885. 

Forrest, William, NewcasiU^pon-Tyne, for The Albo-Carbon Light. 

NEWCASTLE, 1882. 

Foster & Pearson, Nottingham, for Morris's Cast Iron Gulley, with 
Moveable Dip Pipe. leicesteb, 1885. 

Fry, J. S., & Sons, Union Street, Bristol, for Cocoa Extract and Pre- 
parations of Chocolate. bxeteb, 1880. 
Gundy, M., Liverpool, for Cotton Machine Belting. Glasgow, 1883. 
„ „ for Steil's Fastener for Machine Belting. 

GLASGOW, 1883. 
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Gku'dner, A., & Son, OUugow, for Spring Mattress. Glasgow, 1883. 
„ „ for Parquet Flooring. Glasgow, 1883. 

„ „ for Method of Bendering Timber Non- 

inflammable. GLASGOW, 1883. 

Ghuton & King, Exeter, for Yowel E. Bradford's Family Washing 
Machine. etbteb, 1880. 

General Gas Heating and Lighting Co., 66, St, Paid Street, N., for 
Artisan Ghis Cooking Stove. lsicesteb, 1885. 

Gent, J. T., & Co., Leicester, for their Exhibit of Electric Bells. 

ijsicestbb, 1885. 

Gilbert, E. & A. E., Braughty Ferry, Forfarshire, for Improved Seat 

for Water Closets. Glasgow, 1883. 

Gillow A Co., Oxford Street, W,, for Lavatory. statfobd, 1878. 

Goode & Co., Lcmghhorough, for "Invicta" Flushing Cistern. 

LEICESTER, 1885. 

„ „ for Double Valves for Flow and Betum 

in Hot- water Circulfttion. 

leicbsteb, 1885. 
Graham, W., Dublin, for Ventilated Hats. Dublin, 1884. 

Groom <& Co., Londoriy for Bower^s Potato Steamer. dublik, 1884. 
„ „ for Self-indicating Tea or Coffee Infuser. 

DUBUW, 1884. 
„ „ for Well and Dry-Platform Sponge Bath. 

leioesteb, 1885. 
Grosvenor, F., G^^fl^ow, for Stoneware Chums. Glasgow, 1883. 

Groves, E. K., Bristol, for Self-acting Sick Bed. Glasgow, 1883. 

Gulliver & Co., Aylesbury, for Lemonade, Lime Juice, and Ginger 
Ale. CBOTDON, 1879. 

Hamilton, W., Brighton, for Invalid " Grasshopper" Couch. 

STATFOBD, 1878. KEWCASTLB, 1882. 

Hammond & Hussey, High Street, Croydon, for Homibrook's Catch- 
ment Grating for Steep Gradients. cbotdox, 1879. 

Hancock, F. & C, Dudley, Worcester, for New Propellor Chum. 

exetbb, 1880. 
„ ,9 for Dough Kneading Machine. 

etbteb, 1880. 
„ ^ for Machine for Washing and Peeling Po- 

tatoes. mswcASTLB, 1882. 

Harriman, W., & Co., Blaydon^upon-Tyne, for Fowler's Water- 
closet. NEWCASTLE, 1882. 

Harrison, F. J., & Co., Leicester, for Hydrolelne Soap Powder. 

LEIOESTEB, 1885. 

Harrison Patent Knitting Machine Co., Manchester, for Knitting 
Machines. dubliw, 1884. 

Harrisson, T. Harnett, Liverpool, for Lx>n Basket Sewage-strainer. 

OLASOOW, 1883. 
„ „ for Improved Method of Connecting 

Lead Pipes with Stoneware Pipes. Glasgow, 1883. 

Hayward, Tyler & Co., London, for Shower and Douche Bracket. 

KBWCASTLB, 1882. 



19 99 

99 99 



ALFHABBnOAL LIST OF OEBTIFICATES. 431 

Headley & Sons, Cambridge^ for Hose Beel. obotdoit, 1879. 

Henderson, Osbert, Glasgow, for Albo-Garbon Light. Glasgow, 1883. 
„ „ for Pendulous Food Warmers. 

GLASGOW, 1883. 

Heron, T., Manchuter, for Duplex Burner. nxwoastlb, 1882. 

Hildesheim, J., Glasgow, for Dicks' L'Extinoteur. Glasgow, 1883. 
Hill & Hey, Halifax, for Double Current Ventilators. Glasgow, 1883. 
Hilliard, W. B., & Sons, Glasgow, for Isolating Curtain. Glasgow, 1883. 
„ „ for Bum and Wound Boxes. 

GLASGOW, 1883. 
Hilton, W. H., Leamington, for various Inventions for Promoting 
Domestic Economy. staffobd, 1878. 

Hotblack, J., & Son, Norwich, for an Improved Shape of Boot. 

DUBLIN, 1884. 
Hutchinson, A., Sc Co., Great Winchester Street, E.G., for India Eubber 
Gas Tubing. exeteb, 1880. 

Humpherson, F., London, for " Beaufort '^ Flush-down Closet. 

lbicesteb, 1885. 
for Siphon Flushing Cistern, leigestbb, 1885. 
for Clip Pipe Joint. lbicesteb, 1885. 

Hydes & Wigfiill, Sheffield, for Tortoise Slow Combustion Stoves. 

GLASGOW, 1883. 

„ „ for Tortoise Laundry Stove. 

GLASGOW, 1883. 
Hygienic Stove and Orate Company, 15, Peel Buildings, Birmingham, 
for " Eagle " Sanitary Trap, for superseding Bell Traps. 

OBOTDON, 1879. 
Indian Tea Company, Glasgow, for Indian Tea. Glasgow, 1883. 

Irvine & Co., Gateshead, for Mustard. Newcastle, 1882. Glasgow, 1883. 
Jennings, G., Stangate, London, for '* Artisans' Dwellings Sink." 

OBOTDOir, 1879. 
,f „ for Universal Shampooing Apparatus. 

OBOTDOlf, 1879. 

Jennings, T., Lambeth, for Hospital Flooring. lbicesteb, 1885. 

Jewsbury & Brown, Manchester, for Seltzer Water. STArroBD, 1878. 
Jeyes' Sanitary Compounds Company, Cannon Street, E.C, for Jeyes' ' 
Perfect Purifier. cbotdon, 1879. Newcastle, 1882. 

GLASGOW, 1883. DUBLIN, 1884. 

„ „ for Jeyes' Household Disinfecting 

So^. * LBICESTEB, 1885. 

Johnson, W. F., Leicester, for his Exhibit of Bepouss^ and other 

Brass Work. lbicesteb, 1885. 

„ „ for Galvanized Iron Dust-Bin. 

lbicesteb, 1885. 
Kenworthy, E. N., A Co., Oldham, for Paragon Washing Machine 

with Canadian Washer. lbicesteb, 1885. 

Kirk, E. G., Huddersfield, for Night Soil Beceptacle with Spring 

Lid. lbicesteb, 1885. 

Kirsop & Co., Newcastle^pon-Tyne, iot Paragon Washing Machine, 

with (^nadian Washer. itewcastlb, 1882. 
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Kite, C, & Co., Londony for Outlet Ventilfttor. iciwcabtlk, 1882. 
„ „ for NoiaeleBs Chimney Breast Outlet Venti- 

lator, 
for Wall Inlet Ventilator. 

QLAseow, 1883. ditblik, 1884. 
„ „ for Telescoped Wall Inlet Ventilator. 

LBICS8TSB, 1885. 
Knell, U., 77, Fore Street, KC, for " Imperial'' Ventilating Window. 

OEOYDON, 1879. 

Ladies' Sanitary Association, Bemers Street, TT., for Publications. 

8TAPFORD, 1878. 

Xiarmouth, Thomas, & Co., Salford, for Dual Desk, with Separate 
Gangway Sent. btaffobd, 1878. 

Leggott, W. & B., Bradford, for Opener for Fanlights and Skylights. 

GLASGOW, 1883. nxTBLiif, 1884. 

Leicester Ambulance Corps, for Hand Ambulance, leicsstbb, 1885. 

Leoni, S., & Co., Strand, TT.C, for ''Bheometer" Street Lamp 
Eegulator. htatfosd, 1878. 

Lewis, Mrs. A., Manchester, for Tin Cooking Utensils, csotdok, 1879. 

Xx)ndon Necropolis Company, ^eraiu^, W.C, for "Earth to Earth" 

CoiBuS. BTAFFOBD, 1878. 

McC&Uum, J. B., Stafford, for Improved Non-Absorbent Tub or PaU 
Van. BXSTEB, 1880. 

McGeoch, W., & Co., Glasgow, for Dew's Close and Open Fire Cook- 
ing Bange. Glasgow, 1883. 

Maguire & Son, Dublin, for Dr. Scott's Disinfecting Apparatus. 

NEWCASTLE, 1882. nUBLUT, 1884. 

„ „ for White Enamelled Fireclay Sinks. 

nuBLnr, 1884. 
„ „ for Cast-iron Drain Pipes, coated with Angus 

Smith's Preparation. Dublin, 1884. 

„ „ for Marsden Tiling for Wall Decoration. 

DUBLIN, 1884. 

„ „ for New Laundry Stove and Copper Boiler. 

DUBLIN, 1884. 

„ „ for Wilcocks' Automatic Flushing Closet. 

DUBLIN, 1884. 
Maignen, P. A., 20 A 23, Great Tower Street, E.G., for "Bijou " Filtre 

Bapide. exbteb, 1880. 

for Improved Filtre Bapide. Newcastle. 3 882. 
for Anti-Calcaire Powders for Softening Water. 

GLASGOW, 1883. 

for the Soldier's Filter. Leicester, 1885. 

for Field Hospital Filter. Leicester, 1885. 

Maling, C. T., Newcastle^pon-Tyne, for Sanitary Earthenware. 

NEWCASTLE, 1882. 

„ „ for Lavatory Basin with Flushing Bim. 

NEWCASTLE, 1882. 

Manlove, Alliott, Fryer & Co., NoUvKighan^ for Lyon's Disinfector. 

NXWGABZLB, 1882. 
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Mather k Aimstrong, I^ewectstU^upan-Tyne^ for Hink's Duplex Lamp, 

with Extinguisner. iirswoASTLB, 1882. 

„ „ .for Steam Heating Apparatus, combining 

heating and TentOating. xtewoabtub, 1882. 
Midhmd Educational Co., Leicegter^ for the ** BeUance" Lift-up Desk. 

LBI0E8TEB, 1885. 

Mitchell, James, Netueatile^u^onr^Tyne^ for Mitchell's Steam Washer. 

ITEWCASTLB, 1882. 

Morgan, J., DMin, for Pith Helmet. dubun, 1884. 

Morrison, W. B., Glasgow, for "National" Water Closet. 

QLASGOW, 1883. 

Murton, H. A., NewcasiU-ujpon-Tyne, for Lidiarubber Vessels for 

hospital use. nbwcabtlb, 1882. 

Nailfiworth Poundry Company, Bristol, for Morgan's Stench Exhaust. 

NEWCASTLB, 1882. 

Newrj Mineral Water Company (Limited), Liverpool, for G-inger Ale 
and Lemonade. cbotdok, 1879. 

Nightingale & Co., Great Grimsby^ for Method of Wood Block 
Flooring. LEiOBSTEB, 1885. 

Gates & Green, Horley Green Fire Clay Works, Halifax, for Drain- 
cleaning Bods, and Stoneware Horse Manger, btapfobd, 1878. 

Onions, J. C. (Limited), Birmingham, for Moser's Self-Acting Dry 
Closet. OBOTDOK, 1879. 

Parker, J., Woodstock, for Dry Earth Commode without Separator. 

EXBTEB, 1880. 

Parr, J., & Co., Leicester, for their Exhibit of Bicycles and Tricycles. 

IiBIGESTEB, 1885. 

Patent Porous Carbon Co., London, for Porous Carbon for Filtering 

Water. xsiCfESTBB, 1885. 

Patent Victoria Stone Company, Kingsland Boad, E., for Artificial 

Stone Tubes. CBOxnoir, 1879. 

Pearson & Co., DvMin, for the Listitution Bed with Woven-Wire 

Mattress. dubldt, 1884. 

Pennycook Patent Glazing and Engineering Co., Glasgow, for the 

system of GUzing without Putty, olasoow, 1883. 

DUBLIN, 1884. 

Pirn Bros., Limited, DubiUn^ for the Victoria Knitting Machine. 

DUBLIN, 1884. 

„ „ for the Hinged Cot. Dublin, 1884. 

Potts & Co., Handstvorih, BirmingJiam, for Edinburgh Air-Chambered 
Sewer Trap. btapfobd, 1878. 

Pringle, B., M.D., Blackheath, for Working Model of Cattle Drinking 
Trough. LBicssTEB, 1885. 

Pritchett, G. E., 20, Spring Gardens^ S.W,, for Warming and Ven- 
tilating Appliances. staffobd, 1878. 
„ „ for Thermometrical Instruments, staitobd, 1878. 
„ „ for Barometrical and Thermometrical Listruments. 

CBOTDON, 1879. 

„ ,, for Corrugated Lron Hot-Water Warming Ap- 
pliances. BZBTEB, 1880. 

EE 
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Pritcbett, E. O., for Improvements in Thermometrical and Barome- 
trical Instruments. exbtbr, 1880. 
Bansome, S. E., & Oc, 10, Essex Street, W.C, for "Milwaukee" 
Qlass Lantern or Hurricane Lantern. csotdon, 1879. 
Bimington Bros. & Co., Newcastle^jMmrTifTie, for I)ean'8 Giillj Trap. 

irxwcASTj^ 1882. 

„ „ for Enamelled Fire Clay Bath, itbwcastlb, 1882. 

Boss, W., Qkugaw, for Improved Paragon Valve. Glasgow, 1883. 

Buffard & Co., Fire-Clay Works, SUmrbridgSy for Porcelain Baths, 

moulded and glazed in one piece. staffobd, 1878. 

Salmon, Barnes & Co., Ulverston, for Bevolving Shutters with Balance 

Weight Motion. exetbb, 1880. 

Sanitary & Highway Appliance Co., Sheffield, for Boberts's Asphalte 

Cauldron. ' lbicestbb, 1885. 

Scott, A. & B., Glasgow, for Midlothian Oat-flour. Glasgow, 1883. 

Scott, F. B., & Co., Dublin, for Solid Oak Parquet Flooring. 

DUBLiir, 1884. 

„ for exhibit of Furniture. dublut, 1884. 

Selig, Sonnenthal & Co. (Limited), Lambeth HiU, Queen Victoria Street, 

E.C., for Safety Belt Shippers. cbotdon, 1879. 

Shanks & Ck)., Glasgow, for Cast Iron Bath. Glasgow, 1883. 

DUBLnr, 1884. 
for Porcelain Lavatories, with moveable caps for access to 
fittings. GLA3GOW, 1883. dublik, 1884. 

for ''Eureka" Spray and Plunge Bath. 

GLASGOW, 1883. 
Sharman, T., Leicester, for Heating Apparatus for Small Greenhouses. 

LISICESTSB, 1885. 

Sharp, C. H., & Co., High Holhom, E,C,, for Ornamental Inlet Ven- 
tilators. BZBTE&, 1880. 

Sharp, Jones & Co., Bourne Valley Pottery, Poole, Dorset, for Bock 
Concrete Tubes. obotdon, 1879. 

Shone, Isaac, Wrexham, for Pneumatic Liquid Ejector. 

BTAFFOSD, 1878. 

Short, Patrick, Dublin, for the Bhinoceros Hide *' S " Boot. 

DUBLIN, 1884. 
Silicated Carbon Filter Company, Battersea, for Silicated Carbon 

Double Chambered Table Filters. 

BZBTBB, 1880. 

„ „ for Silicated Carbon Filtering 

Material. kewoastle, 1882. 
Sinclair, J., 104, Leadenhall Street, E.G., for Chemical Fire Extermi- 
nator. OBOTDON, 1879. 
Skinner, O. H., 13, N(rrih Street, Exeter, for Seltzer, Soda and Potash 
Waters, and Orange Quinine Tonic. bxeteb, 1880. 
Smith, E., & Co., Coalville, for Bed Building Bricks, leioestbb, 1885. | 
„ „ for Photographic Embossed and Incised 

Tiles. lbtctiwtrb, 1885. 

Smith, Elder & Co., London, for Sanitary Publications. 

KEWCASTLS, 1882. GLASGOW, 1883. DUBLIK, 1884. 
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Smithf James, Liverpoolj for Open Grate for oonsuming Smoke. 

KEWOASTLE, 1882. 

Smith, J., & Sons, WolverTuimpton, for Closed Sectional Sanitary 
Van. LEicssTBB, 1885. 

Snell, H. Saxon, Southampton BuUdingt^ for Thermbjdric Ventilating 
Hot-Water Open Fire Ghrate. staffobi), 1878. 

Stajnes & Sons, Leicester^ for Boot and Shoe Uppers. 

LEIOSSTEB, 1885. 

Stephan, J. A«, Woreesterj for Carbonised Iron Stone Mound Filter 

for Water. sxeteb, 1880. 

Stephenson & Travis, Liverpool, for Stypium Absorbent Antiseptic 

Surgical Dressings. Dublin, 1884. 

Stewart, J., Sen., Olasgow, for Disconnecting Chamber for House 

Drains, with open Stoneware Channels. Glasgow, 1883. 

Stidder & Co., 50, Southwark Bridge Eoad, S.E.^ for Swivel, Lock 

Plug, and Overflow for Sink. cbotdok, 1879. 

Stiff, James, & Sons, Lambeth, London, for Weaver's Ventilating Sewer 

Air Trap. btaffobd, 1878. leicesteb, 1885. 

„ „ „ for their Exhibit of Architectural Terra 

Cotta. leicesteb, 1885. 

Straker & Love, Newccuih-uponrTyne, for Large Fire-day Drain-pipes. 

KEWOASTLE, 1882. 

Stretton, S., Kidderminster, for Folding Bier and Car for Simplifying 
Funerals. CBorDOK, 1879. 

Taylor & Co., Driffield Sf London, for '* Simplex " Desk with Adjust- 
able Foot Board. lkicesteb, 1885. 

Thomasson & Key, Worcester, iot Cup Orating for Sinks. 

mEWGABTLE, 1882. 

Thorn k Co., Stafford, for Artificial Stone Filters, for Cleansing Bain 
Water for Domestic Use. statfobd, 1878. 

Thombum, William, Borough Bridge^ for Tubular Calorifer for Green- 
houses, kbwoastle, 1882. 

Torrance, W. H., Edinburgh, for Busks, Shortbread, and Oatcakes. 

lbiobsteb, 1885. 

Townsend & Co., Newcaeile^pon-Tyne, for China Cups and other 
Vessels for Livalid use. Newcastle, 1882. 

Trott, H., Baitersea, for Bib Valves for Hot and Cold Water. 

LEICESTEB, 1885. 

Twyford, T., Haidey, for Lavatory Basins. Dublin, 1884. 

„ „ for Slop Sinks. Dublin, 1884. 

„ „ India-Aubber Connection for Joining Lead 

and Earthenware Pipes. dublin, 1884. 

Tylor, J., & Sons, 2, NewgaU Street, RC, for " Clear Way" Eegulator 

Yalve Water Closet, without overflow communicating 
with Valve Box. exbteb, 1880. 

„ for Improved Enamelled lion Slop Sink, with Begu- 
lator Supply Valve. exeteb, 1880. 

„ for Improved Full-Way Stop Valve, exeteb, 1880. 
„ for "Waste Not " Begulator Valve, exeteb, 1880. 

NEWCASTLE, 1882. 
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Tylor, J., & Sons, for Hospital Slop Sink, with Waste-not Begulator 

Valve. KEW0A8TLB, 1882. 

„ „ for Bath Locking Yalyes for preventing waste of 

water. kewcastlb, 1882. 

„ „ for Flnshing-rim Lavatory Basin, with Quick Waste. 

HXWCABTLE, 1882. 

„ „ for Flosh-ont Urinal Basin. fewcabtlb, 1882. 

„ „ for Joint for Lead Pipes. mswcASTLB, 1882. 

„ „ for Water-closets. itxwcastle, 1882. 

Terrell, Brooke, Dublin, for exhibit of Furs. dxtbltn, 1884. 

Vernon's Patent Ohina and Qlass Company, London^ for Noiseless 

Ware. glaboow, 1883. 

Vipan & Headly, Leieegter, for tteavy Steel Eaihseay Chum, with 

Malleable Top and Dust-proof Lid. 

LEIOESTKB, 1885. 

„ „ for Danish Cream Separator. leicissteb, 1885. 

Walker, Tumbull & Co., JFhlkirh, for Simplex Cooking Bange. 

6LA800W, 1883. 
Waller, Thomas, 47, JF^A Street EOl, E.C., for Cooking Stove with 
Warm- Air Chamber. cbotdof, 1879. 

Walton, F., & Co., London^ for **Lincrusta Walton." 

GLASGOW, 1883. 

Warner, J., & Sons, London, for Lever Nut for Boiler Cock. 

liSICESTBB, 1885. 

Watson, Henry & Son, NetvcasiU-apon'Tyne, for " National " Water- 
closet. KXwcASTua, 1882. 
„ „ for Waste-preventing Flushing Syphon. 

NEWCASTLB, 1882. 

„ „ for " Crown ** Cottage Water-closet. 

K1SWCA8TLS, 1882. 

Webb, A., Dublin, for the " Natural " Boot for Ladies. 

nvBLiK, 1884. 
M'ebster & Co., Nottingham, for Webster's Photometer. 

CBOTDOK, 1879. 
Wenham & Co., Church Street, Croydon, for Boyle's Mica-Valved 
Outlet Ventilator. cbotdok, 1879. 

Wheeler, J., Hfraeombe, for " Pixene." GLASGOW, 1883. 

DUBLnr, 1884. 
White, William, Abergavenny, for Hygeian Bock Building Composi- 
tion. VEWCASTLB, 1882. 

Whitwick Colliery Co., CoalviUe, Leieeeter, for their Exhibit of Terra 
Cotta. LSiCBSTSB, 1885. 

„ „ for Bed Building Bricks. leicsstes, 1885. 

Wilby, W., Dublin, for Chain Belting for Machinery, dublik, 1884. 
Willcock & Co., Burmantofte, Leede, for Fire-Clay Sanitary Sinks 
and Water Troughs. CBorDOW, 1879. 

Willey & Co., Exeter, for Gaseliers and Ghw Brackets, exstsb, 1880. 
Wippell Bros. & Eow, 231, ffigh Street, Exeter, for Eansome's Arti- 
ficial Stone Air Brick. bxetbb, 1880. 
„ for Conservatoiy Boiler, with Hot- Water 
Pipe. xxsTBB, 1880. 
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Wippell Bros. & Bow, for Cbttage Bange. bxkteb, 1880. 

„ „ for Chappuis' Daylight Beflector. 

EXBTEB, 1880. 
„ „ for Femby's "Paragon" Camp Furniture. 

EXBTUB, 1880. 

„ ,, for Improved Houaemaid's Box with Sifter. 

E£BT£B, 1880. 

Woodhouse & Bawson, London^ for theip Magnetie Cut Out for 
Electric Lighting. lbicesteb, 1885. 

Wortley Fire Clay Co., Leeds, for White Emimelled Straight and 
Curved Channela, and Channel Junctions for Inspection 
Chambers to Drains. lbicesteb, 1885. 

Wragg, T., & Sons, Burtonron-Trent, for Gordon's Junction Blocks, 

for I^mp-holes and Inlets tg Sewers. 

ItBICESTEB, 1885. 
„ ,y for Gordon's Disconnecting Trap. 

LSIG9BTEB, 1885. 

„ „ for Mawbe/s Joint for Stoneware Pipes. 

LSIOESTEB, 1885. 
Wright, A., London, for Sanitary Night Lights. lbic12stbb, 1885. 
Wright, Bros., Leicester, for Gordon's Ventilating Manhole Covers 

for Sewers, with Annular Dirt Box. 

LEICESTEB, 1885. 

„ „ for Gordon's Iron Ventilating Cover for Disconnecting 

Trap. LBICESTEB, 1885. 

Wright & Stevens, for Syphon Flushing Cistern, newgastlb, 1882. 
Wright, John & Co., Birmingham^ for " Cosey " Portable Open Gas 

Fire, with Platinum Wire and Asbestos Packing. 

mswcASTLB, 1882. 
for Ventilating open Gas Fire, dublik, 1884. 
for Lttx^ge Gas Cooking Stove with Boiler. 

LEICESTEB, 1885. 
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ADDRESSES AND PAPERS READ BEFORE THE INSTITUTE AT 
THE CONGRESS & OTHER MEETINGS DURING 1885. 



Pbofebsob F. S. B. F. db CHAUiioirr, hj>., 7.B.8. President's 

Address to the Congress. Leiobsteb, 1885. 

AbTHUB EaKSOKB, M.A., 

M j>., L.S.A., F.B.S. Address to Section L Leigbstkb, 1886. 
Peboiyal Gk)BDON Smith, 

7.B.I3.A. „ „ IL Lbicesteb, 1885. 

William Mabcet, m.d., 

7.B.MBT.80C., F.0.8.,T.B.8. „ „ III. LeiOESTBB, 1885. 



Anobll, Lbwis, M.IN8T.C.B. Impediments to Sanitary Froffress. 

Lbicbstbb, 1885. 

Buck, W. £., m.d. Infantile DiarrhoBa. Lsicesteb, 1886. 

Buck LEY, J. H., Ambulance Work. Leicesteb, 1885. 

Cabfbntbb, Alfbbd, H.D., MA.C.P., C.S.8.CAMB. (Addrenh 

Annual Meeting, 1885. 

Cassal, Chables E., f.c.s., f.i.c. Hygienic Analyais. Leicesteb, 1885. 

Coles, W. R. E. Smoke Abatement. Leicesteb. 1885. 

Cobfield, Pbof. W. H., kjl, m.d. The Water Supply of Ancient Soman 
Citfee. (Addreu), Anniyersary Meeting, July, 1885. 

Db Viesca, Ck)nNTESS. Sanitary Hou«e Management Leicesteb, 1885. 

Galton, Captain Douglas, b.e^ as., fjijs. Preyention is better than 
Cure. Address to the Working Classes. Leicesteb, 1885. 

GoBDON, J., M.INST.C.E. Drainage of Continental Towns. Leicesteb, 18B5. 

Habt, Ebnbst. The EssentialB of Local Goyerament Reform. Lecture to Uie 
Congress. Leicesteb, 1885. 

Lawbencb, Rev. F. The Danger to Health arising from Burial in Imperish- 
able Coffins. Leicesteb, 1885. 

Lttb, F. Maxwell, f.cs. The use of Sodium Aluminate for Softening and 
Purifying Sewage and Waste Water from Factories. Leicesteb, 1885. 

Paul, John D., f.o.s. The Valley of the Soar. Leicesteb, 1885. 

Pbinole, R., m.d. Vaccination venu9 Isolation as a preyentiye of out- 
breaks of Small-pox. Leicesteb, 1885. 

Robins, E. C, f.s.a., f.b.i.b.a. Ventilation of Chemical Laboratories and 
Science Schools generally. Leicesteb, 1885. 

Scott, F. Sanitary Reform and Voluntary Effort. Leicesteb, 1885. 

Scott, F. Plumbing and Plumbers' Work. Leicesteb, 1885. 

Snell, H. Saxon, f.b.i.b.a. Circular Hospital Wards. Leicester, 1885. 

Undebwood, John. History of Sewerage and Sewage Treatment, Leicester. 

Leicesteb, 1885. 

Whitaxbb, W., B.A., F.O.8. On a recent Legal Decision of importance in 
connection with water supply from wells. Lbicestxb, 1885. 
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LIST OF DONATIONS. 



DONATIONS TO LIBEAET DUEING 1885. 



XrriiB. PSBBBNTXD BT 

Aberdeen Bojal Infirmary, Beport on. W. J. Simpsok, M.D. 

American Public Health Association, Ibying A. Watson. 
Thirteenth AnmiRl Beport. 

Anatralian Health Society, Ninth and AusTiULiAir Hsalth 
Tenth Annual Beport, 1884. Socistt. 

Oorfield, Prof. W. H., M.A., M.D., Pbof. W. H. Gobfibld, 
Dwelling Houses, their Sanitiuy Con- M.A., M.D. 
struction and Arrangement. 

Garfield, Pro! W. H., M.A., M.D., Pbof. W. H. Cobfuld, 
La Science Ennemie de la Maladie. M.A., M.D. 

Cutts, W. Henry, M.D., Injurious Efiects Austbalian Hbalth 
of Close Confinement and Overwork. Socibty. 

Doyle, Patrick, O.E., Paper Making in Patbick Doylb. 
India. 

Eaton, J., M.D., Bemarks on Hospitals. J. Eaton, M.D. 

Engineers, Society of. Transactions for Sooibty of ExeiirBBBs. 
1884, 

Ferri^re, M. le Dr. F., Bapport sur les M. lb Db. F. FBBBiiBS. 
Visites Sanitaires Institutees par le Con- 
seil Administratif de la Villa de Gtendye. 

Health Exhibition, Guide to the Sanitary Pubchabbi). 
and Insanitary Houses in. 

Hospital Association, First Annual Beport Thb Hobfitals' Absoci- 

of the. ATIOK. 

Hospital Association, Journal of. J. L. Cuffobb Smith. 

Inebriety, Society for the Study and Cure Sooibtt fob thb Study 
of, Proceedings. aitd Cubb of Inb- 

BBIBTY. 

Inebriates, Beport of the Homes for. H. E. Lbwib. 

Italie, Les Institutions Sanitaires en. Soouta Italiana 

DlGlftlfB. 

Jackson, W., Leicester Oastle, Eirby W, Jaoxsok. 
Muxloe Castle, Trinity Hospital, 
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DONATIOyB TO LIBBABY. 



Jerram, G. B., Third Inaugural Address 6. B. Jsbbam. 
to the Association of Public Sanitary 
Inspectors. 

Kramer, Folkert N., Die Badikalheilung Authob. 
der Diplitheritis olme Nachkrankheiten 
im Kindesalter. 



Lambeth, Beport of the Medical Officer 
of Health of the Parish of. 

Lincoln, Beport of the Medical Officer 
respecting the Water Supply of the City 
of. 

Magnire, W. B., Plumbing. 

Medical Officers of Health, Transac^ons 
of the Society of. 

Medical Science in Japan, Supplement to 
the Transactions of the Society for the 
advancement of. 

Menyweather, J. C, Fire Protection of 
Mansions. 

Metropolitan Board of Works, Beport of, 
for 1884. 

Metropolitan Sewage Dischai^, Minutes 
of Evidence before the Boyal Commission. 

Metropolitan Sewage Discharge, Second 
and Final Beport of the Commissioners 
on. 

New Hampfihire State Board of Health STATBBoABnoFHBAi.TH. 
Beports, 1883. 

National Board of Health, Annual Beport, Budolph Hebino. 
1881. 

North of England Society of Mining and 
Mechanical Engineers, Transactions o[ 
the. 



J. Baxteb. 

C. Habbisok, M.D. 

W. B. MAGinBE. 
Shiblbt F. Mubfst. 

SoonnrT fob thb An- 

TAirOEMENT QV MbDI- 

CAL Soosrcx nr Japak. 
J. a Msbbywbazhxb. 

J. Baxtbb. 

Pbof. P. M Chatjmont, 
M.D., F.B.8. 

Pbof. F. db Chauhont, 
M.D., F.B.S. 



NOBTH OF "EsBJiAHTD 
SOOOKFT OF MlNXSQ 

Aum Mbohakicaii Ev- 



Ohren, Magnus, Afl8oaM.InstO.E., Ad- 
vantages of Ghka for Cooking and Heating. 



ennsBBS. 

Magkus Ohbev, 

A.MJnst.0.E. 



PEBIODICALS :— 

British Architect (weekly). 
British Mail (monthly). 
Journal d^Hygiene (weekly). 
Journal of Medicine (monthly). 
Local Government Chronicle (weekly). 
Plumber and Decorator (monthly). 



The Editob. 
Thb Eoitob. 
Thb Editob, 
Thb Editob. 
Thb Editob. 
Thb Editob. 



DONATIONS TO LIBIUBT. 
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Sanitary Engineer, New York (weekly). 
Sanitary Engineering (weekly). 
Sanitaiy Journal (monthly). 
Sanitary Becord (monthly). 
Sanitaiy World (weekly). 
Society of Arts Journal (weekly). 
Statistiflches amt der Stadt, Belin (weekly). 



Thb Editob. 
The Editob. 

Thb Editob. 
Thb Editob. 
Thb Editob. 
Thb Socibxy. 
Thb Editob. 



Public Sanitary Inspectors, Association of, 
Second Annual Beport. 

Robins, E. 0., F.8.A., F.B.I.B.A., The 

G-rowing Importance and Besponsibiiity 
of Public Sanitary Inspectors. 

Bobinfl, E. C, F.S.A., F.&.LB.A.,on The 

Impermeable Construction of Boofe, 
Walls, and Basement Floors, with refer" 
ence to Ventilation and Warming inci- 
dental thereto. 

Bobinson, Prof. H., M.InBt.O.E., The 

Lower Thames Valley Main Sewerage. 

Boyal Meteorological Society Quarterly 
Journal, 1885, 

Boyal Institution of Great Britain, Pro- 
ceedings of the. Vol. XI.y Part 1. 

Boater, Dott Giorgio, II Pulvisoolo Atmos- 
ferico ed i suoi microrganismi studiato 
dal lato Fisico chimico e biologico. 

Sanitary Science. 

Simpson, W. J., H.D., Beport to the 
Members of the Public Health Com- 
mittee on an outbreak of Typhoid Fever 
in Aberdeen. 

SoditA d'Hygi^ne de Genire, Publications 
de la, Nos. 3 and 4. 

Sodeta Italiana d'lgi^ne Qiomalle Delia. 

Sptingthorpe, J. W., K. A., H.D., Unseen 
Enemies, and how to fight them. 

Standfield, John, Chief Cause of Want of 
Employment and Loss of Beyenue. 

Strata of Northumberland and Durham, 
an Account of the, as proved by Boring 
and Sinking. 



G. B. Jbbbam. 

B. C. Bobins, F.S.A. 



B. C. BoBum, F.S.A. 



PbOI. H* BOBIKflOB. 

Boyal Mbxbobolooioal 

SOCQWT. 

BoTiJi iBaasTunoK of 
Qbbat Bbitaik. 

Dott Gboboio BoersB. 



W. J. Simpson, M.D. 
W. J. Simpson, M.D. 



SoaaTB d'Htgibnb db 
Gbnbva. 

SOOIBTA ItAUABA 

n'loiiBB. 
Austbaliab Hbai/th 

SOOIETT. 
JOHB StAI^FIBLD. 

NOBTH OP EkOLANB 

Ibbtitutb op Mibibo 

ABB MbOHABIOAL Eh- 
eiKBBBS. 
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Surveyors' Institution, TmnflactionB. SuBTETOBs'IirsTmjTioN. 

Sydney, New South Wales, The Australian J. A. Thompson. 
Sanitary Conference of 1884. 

Sydney, New South Wales, Seport and J. A. Thompson. 
Minutes of Proceedings of tne Wood 
Payement Committee. 

Topley, William, F.G.S., A.]LIn8tG.E., William Toflet, 
The National G^logical Surveys of MJnst.C.E. 
Europe. 

Torre, Le Dr. F. La, L'Alementation du Dn. F. La Tobsb. 
Soldat en Temps de Paix. 

Tottenham Sanitary Association, Eleventh J. How abb. 
Annual Beport of the. 

Traitment des Eaux IK^guts et assain- Axtthob. 
issement des Fleuves et Kivi^res par le 
precede de ring^nieur Stoffel. 

Waring, Col. 0. B., Jun., How to Drain GoL.G.E.WABiirG,JuK. 
a House; Practical information for 
Householders. 

Waring, OoL 0. H., JmL, Sewerage and CoL.a-.E.WABnrG,JT7F. 
Sewage Disposal. 

Watford Local Board, Twelfth Annual A. T. Bbbit, M.D. 

Beport of the. 

Whitechapel District, Beport on the J. Loaitb. 
Sanitary Condition of the. 

Wbitelaw, W., M.D,, Directions for Pre- W. Whttblaw, M:.D. 
venting the spread of Asiatic Cholera. 
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LIST OF FELLOWS, MEMBERS, ASSOCIATES, AND SUBSCRIBERS 

ELECTED DURING THE YEAR 1885. 



FELLOWa 

1885. Feb. Stbong, Henry John, M.D., Whitgift Houte^ George 

Street^ Croydon, 



• Ufa Mamben. t Basaed EzftmlnAtlon for Local Snrreyon. 

1885. Sep. *tAKGBLL, John A., A.M.nrsT.ojs., 50, Leytpring Eoad, 

Leytonetone^ Essex, 

1885. Jul. Bbackbtt, William, f.b.a., 42, London Boad, and 27, 

High Street, TwiMdge Wells. 

1885. Dee. Bbowit, W. Ibbs, St, MichaeCs Avenue, and QuOdhall, 

Northampton, 

1885. Oct. Cambboit, sib Charles A., i* jft.o.s.i., o.s.8., 15, Pembroke 

Boadj Dublin, 

1885. Jul. *Cas8al, G. E., f.i.o., (Exam.) f.o.s., 34, Catdebar Boad, 

Ealing, 

1885. Jan. *Ooofbb, John, Jun., Croydon, 

1885. Feb. Jbbbam, George B., A.M.iir8T.cjB., Town Hall, WaU 

thametow, 

1885. Apr. *Lb BossieKOL, F., 1, Ore^m Buildings, BaeinghaU 

Street, E.C, 

1885. Jan. Loin)09, Thomas, Beeeton HM, Leeds. 

1885. Oct. Mabobt, William, m.i>., 7Ji.b., 39, Orosvenor Street, W. 

1885. Sep. Mill, William, k.b.o.8., l.b.c.p., Newheld, Shipstonron- 

Stour, 

1885. May. Pibby, William, Hcmhury ViUa, Stourbridge. 

1885. Bfaj. Tabbotton, M. Ogle, m.ikbt.o.b.. The Park, Nottingham. 

1885. Feb. *tTATTiB8ALL, W., 204, Swan Arcade, Bradford. 



444 LIST OF FBLL0W8, BTC. 

1885. May. Tatlob, William F., h.]>., M3.C.8., l.bji., Briibane, 

Queensland, 

1885. Apr. Thomas, Walter, A.MJir8T.o.B., Fern Bank^ and Toum 

Hallj Dorchester, 

1885. Jan. Twbltbtbebs, W. Noble, 8, City Boad, E.C^ and 

ffargroMfs Home^ BnfiM. 



ASSOCIATES. 

* Life AsioeUtM. X PMaed Kxamitifctlon for Inipeeton of NnlnnoM. 

1885, Sep. Bboad, Clement B., 4» Rylett Boad^ Sh^herHs Bu^. 

1885. Nov. *jBuGLEB, W. J., Alpha House, Putnty. 

1885. Jan. Bubboughs, S. M., Snow HiU, B.C. 

1885. Dec. Cobham, G. B., 3, Edwin Street, Oravesend. 

1885. Dec. ♦jEmptagb, D., Dane ffiU, MargaU. 

1885. Jul. ♦jHabt, W. S., 29, CoUy Hill, Beading. 

1885. Apr. HowB, Oeorge, 41, Wignwre Street, W. 

1885. Jul. Pbabob, Oeoi^e £dward, DaHfard, KmU. 

1885. Jan. *:(Pottbb, Ben^ BeaihfiM House, Broadway, Ealing, 

1885. Apr. Sbdgwiok, Sydney, 10, Mortimer Strut, Cavendish 

Square, W, 

1885. Nov. ♦jSiMMONB, Nimrod, 8, Princes Place, Victoria Street, 

Clifton, Bristol, 

1885. Nov. ♦jStaklet, A. W., 12, Midland Street, HuU. 

1885. Jul. *tTAiT, James, 18, Sandholes, Paisley. 

1885. Jun. *j:WiLBOK, George, 5, Whit^M Strsst, Nswarlc. 
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Steam I^Diidriee, 

BBaDrom'a Patsxt ■■ Vowel ' WArana 
JtacHDna fob Stkam Poweb ; Qai 

Am BtBAII OALKNDB«t AH) iBOBina 
HAOBINia; HmBO-IXTBAOTOBI AND 

LAmrmr Frmiias or all ukim. 



Bradford's Hew Pateot " Safety " Snperlieated Vaponr Dlsinfecdnj ipparatDS. 

Spe^al De«>riptlTe Fampblat free by Poat. 



JFbr ths awards giom by the IntHtuU tm Appmdix, page 430. 
GOLD MEDAL SPECIALLT AARTARDED TO 

MACKEY, MACKEY & CO., 

FOR EXCELLENCE OF CHEMICALS USED AS 

Antiseptics, Disinfectants & Deodorisers, 

SXHIBITXD at the IHTEBKATIOVAL HEALTH EZHIBITIOir, 1884. 

HieHEST AWARD alto gmn at the EXHIBITION of the SANITARY INSTITUTE OF GREAT 

BRITAIN at DUBLIN, 1884. 

The adoption of Mftckey, Maokey A Co.*b DisIiireetaiitB in the House of Lords, House of 
Oommons. Oovernnieiit OtBces, Banltary Anthoriiies and Public InatitotlonB tbrooghont the 
country testify to their excellence ftnd superiority, Samplet will be forwarded to MadSeal 
Officers of Heal^. Descriptive Price Lists on ftppUeation. 

EBESYIiINlr— a preparation of Coal Tar Creaaote. A powerful Di$in- 
fectaDt for use in Drains, Water Closets, Urinals, &C. Non-poisonous, 

^^ do e« no t stain, and is not corrosive. 

EUCALYPTOL— a preparation of the Eucalyptus and Pine. A pleasant 
Disinfectant and Deodoriser, to keep the air pure in Offices, Bed- 
chambers, Hospitals, Barracks, &c. Non-poisonous, will not stain or 
de^trov dothinjr. 

GAMPHORIN—a Terpene with Camphor, for Disinfectinfir the Atmosphere, 
Wnun da. Med ical an d Surgical Dressiness. and»^neral Deodoriser. 

OX7CHLOBOGENE— a preparation of Permanganate of Potash and 
Chlo rine. A very p owerful Disinfectant. 

LIQUID SUTiFHUH GAS-^a solution of Sulphurous Anhydride. One 
Tol. contains 100 vols, of Anhydride. 

CBESYLIC ACID— prepared from Coal Tar. A powerful Disinfectant, 
posspssinfir Antiseptic properties much superior to Carbolic Acid, for 
purifying Drai ns. Wa ter Closets. Urinals, Aph-pits, Stables, Cowsheds, &C. 

KBESYIiINE FOWDEB, 68. 6d. cwt. Disinfectant for use in Drains, 

WfttpT Closets. Urinals, ^c. See above. 

EUCAIjYPTOL POWDEB, with SULPHATE OP COPPEB, 

188. crwt. Uneg ualle d in Infections Diseases. 

EUCALYPTOL POWDEB, with SULPHATE OP IROW, 12s. 
owt. For Flushing and Disinfecting Cesspools, Ash-heaps, Dust- 

bin s, ^ c. 

EUCALYPTOL POWDEB, with LIME, Ss. owt. To keep the 
air pure in Apartments, Offices, Bed-chambers, Hospitals, Cabina, 

^^ BarrackB, ^c. ^^ 

CHLOBOMAirOAKESE, 16s. owt. A powder prepared from Per- 
manganate of Lime and Chlorine. Specially recommendcMl for mixincE 
with substances which cannot be disinfected, with liquids for Cattle 
Trucks, Cattle Ships, Cow Stalls, &c 

Sold in Packagos, Is. and 2s. each, and in bulk, 

SulphuTons Powder, 148. owt. Carbolic Add. 

Carbolic Powder. Is. A 2s. tins. iSs. 6^. cwt. ?0 dw cent. 

Chloride of Idme. Solution of Chloride of Lime, in bottles. Is. A Ss. 6d. 

Chloride of Zino. Solution of Chloride of Zino, in bottles. Is. & 28. 6d. 

Sulphate of Iron. Sulphate of Copper. Nitrate of Lead. 

Binoxlde of Manganese. Sidphite of Soda. 

Bisulphite of Ume. Permanganate of Potash. Borax. 

Sjjecial Quotations fo r Quantities. 

1 1 C E N S E , M prepared for Oftrdioal Manning. In bottles, Is. and 3e. : In Imlk, St. lb. 

IMPROVED COAL TAR SOAP. CARBOLIC SOAP. AND POTASH SOAP. 

CRYSTAL DISINFECTANT, f or PurificaUon of Sick Booms, Disinfecting Drains, 
and all Sanitary purifying purposes. In Bottles, 6d. and Is. each. 

CAUTION.— In ordering Mackeys' SpeciaUties the Profession is requested to 

specify ** Mackbys'." 

W HOLESA LE A EXPOR T DRUQ QISTS A MANUFACTURING CHEMISTS, 

isl2, bouvebie stbeet, fleet stbeet, loedok, E.a 



For th§ awardi given by the InetUuU iee Appendix, page 418. 

PEPTONISING POWDERS (FilRCHIlD). 

Zyxnine, Gr. V. Sod. bicarb., Gr. XV. 

One of these Powders imparts to a pint of cows* milk the colour, taste, 
odour, and slight alkalinity of mothers' milk. The casein is so changed that 
the milk will not conduce with rennett, acids, nor anythinc: else. 

Milk peptonised with these Powders is sweet and palntable, and may be 
used for making all the delicious invalid dishes in which plain milk is used. 

Infants like and thrive on milk peptonised with these Powders, as on the 
mothers' milk, and are not subject to the dangers of curd. It is the only pep- 
fectly safe food in inflammations, as peritonitis, gastritis, enteritis ; in fevers, 
as typhoid and gastric; ulceration and pyline inclination. It is the only 
natural aliment to feed infanta artificially, and is indicated in digestive and 
nutritive disorders. 

KEPLER EXTRACT OP MALT. 

This contains all the nutritive principles of the best barley, and is a power- 
ful vitalising, tissue-forming food. It contains phosphates, and is invaluable 
in nervous exhaustion, over-work, rickets, &c. It is rich in diastase, and is 
an active aid tn digestion. It is soluble and assimilable, and is as delicious as 
honey. In milk, with seltzer, it constitutes a delightful, refreshing drink in 
fevers, and, containing maltose, does not sour. It agrees with all, and is use- 
ful in all nutritive derangements. 

KEPLER EXTRACT OF MALT WITH CHOCOLATE. 

Here the nutritive worth of the Kepler Malt is supplemented with Choco- 
late, which retards " tissue waste." and is a central stimulant and muscular 
tonic. The good effects are immediate and continuous. It is most toothsome. 

KEPLER EXTRACT OF MALT WITH PEPSINE. 

By this combination the stomach is aided by its own natural digestive prin- 
dple^Pepsine. Useful in derangements of the stomach. 

KEPLER SOLUTION OF COD LIVER OIL 

IN MALT EXTRACT. 

This is the most efficient fattening, strengthening, digestive food made. It 
contains the two most nutritious foods known. The oil is completely dig* 
solved, and the Solution is as pleasant as fresh sweet cream. 

LAWTON'S ABSORBENT COTTON, 

FOR SURGICAL AND DENTAL USE. 

" Is beautifully soft, readily absorbent, and quite free from chemicals." 
^ The Lancet. 

ANTISEPTIC SPONGES. 

Each contains in its centre a capsule of Eucal^ptine, which is easily broken. 
Soft and elastic, will absorb about 16 times its weight of blood or water, 
and is so inexpensive that it may be burnt after once using. 

BURROUGHS mLCOMr& Co., Manufactniliig Chemists, 

Snow Hill Buildings, London, E.G. 



For Iha mconb given bif the Itutitiitt mm Appendix, page 422. 




For tk§ awards given hy t^s IruHtuU 9m Appmdix, page 422. 

Soedal Aedal ot Aerlt 





The only Medal given for FDten 
by the Institnte, 

AFTER COMPETITIVE TRIAL. 
8$e Transaotions, March, 1878. 



OFFICIAL REPORTS 

ON 

WATER PURIFICATION. 



JV-om ** The XIX, Army Medical B^Mrt" for 1877, p. 143b 

** Fort George was the only station where zymotic dJBeeaee threatened to 
become epidemic, and whexe a positiTe insanitary condition has bem reported, 
vis., The water Supply." 

Jhwi •* The XX, Army Medical It^xni" for 1878, p. 156. 

" Fort George. —The Water at Fort George has at length been remedied by 
filtration tiiirough Spongy Iron Filters. The analvses after filtration weze 
yery f ayourable, and all complaints, eo loud before^ nare ceased." 

XIX ''Army Medical Report,'' pp. 170-171. 

SPONQY IBON.— ** This is a yerv powerful filtering substance. . . 
The water filtered shows no tendency to favour the growth of low forms of life, 
and may be stored with impunity ; water may also be left in contact with the 
medium for an indefinite period without undergoing any deterioration." 

VI. ''Report on Rweri^ PoUution! p. 220. 

ANIMAL OHABCOAIi.— *' The property, which Animal Charcoal 
poMesses in a high degree, of favouring the ATowth of the low forms of 
organic life, is a serious drawback to its use as a nltering medium for potable 
waters." {See aleo XIX Army Med Rep., p, 170.) 



, w>A/w%/s^A 



?b It reasonable to assome, without proof, that Animal Charcoal, ^ ^ 

9 which npon the above official evidence FiTODRS the development of 9 9 

• ■ Bacteria, will DESTROY such Bacteria as the Bacillus of Cholera > ■ 

or Typhoid 7 



THB 



SPONGY IRON FILTER COMPANY, 

22, NEW OXFORD STREET, LONDON. W.C., 

iSoIe ^Uttj^trcB ^1^1^ bg ^tppointmitit. 

PBICB UBT, Ac, FBBB. 



GO 



For the awardt given by tht ImlSiuU tte ApptmHx, poff* 432. 

IMP ORTANT NOT ICE. 

Messrs. JAMES STOTT & Co. beg to draw the attention 

of Architects, Builders, Gas and Sanitary Engineers, and 

all Gas Consumers, to the advantages to be derived from 

the adoption of 

"THE STOTT" 

Patent Automatic 

GAS GOVERNOR, 

Which is the only effectual means 
of reducing Qas Bills without dimi- 
nution of light, saving from 15 to 40 
per cent, in the Gas Bill. 

" THE STOTT " has been awarded the bigbest prize of the Sanitary Im titute of 
Great Britain for four BucceBsive years, also thirW-seven Gold, Silver, and Bronie 
Medals in seven years ; and baa been adopted by tba OoTemmeate of Great Britain, 
the Colonies, France and Belgium; by Post and Telegraph OfBcee, PrieouB, Barrack!, 
Castlee «nd Dock-yarda ; most of the laise Railway Companies, including the Lon- 
don and North Western, Midland, Great NoTtbem, North Eastero, London, Chatham. 
and Dover, Manchester, Sheffield, and Liucolnahire, Lancashire and YorkshiK, and 
Great Eastern ; also by the School Boards of London, Leicester, Nottingbain, 
Glasgow, Oldham, and Totteiiham (over 200 London Board Schools lltted). 

Colleges, HospitaJs, Asylums, Union Workhouses, Churches, Chapels, Schools, 
HalJB, Mansions, Hotels, Banks, Manufactories, and busineaa places of ail kinds and 
sizes, having from 5 light to 1000 light meters, and everywhere gives the greateet 
satisfaction. 

It controls the pressure, aUowing one steady uniform flow to the burners, and 
thus prevents the hissing and roaring of flames that is so commonly noticed, and 
BO frequently breaks Ihe most artistic and expensive shadea or globes. By uaing 
"The Stott* you get a brighter, clearer, and steadier light, with leas heat, less 
smoke, and less smell, and consequently a purer and more healthy atmosphere, with 
less damsge to pictures, paintings, furniture, curtains, drapery, and ornamental 
goods. 

Therefore "THE STOTT" is a Boon and a Blessing to 

every user, as it saves him Time, Trouble, Pain, 

and the Pocket. 



For Prospeetut, Price Litts, Tettimonialg, &e.— 

JAMES STOTT & CO., 

174, FLEET STREET, LONDON. 

10, MARKET PLACE, MANCHESTER, 

ESEKLL CHAUBEBS, NOmNOEAII, 

And VEBNON WOBKS, OLDHAH. 



For tht awardt givm by tie IiutttuU le* AppenMx, pagt 436. 



TWYFORDS "NATIONAL" SIDE OUTLET CLOSET. 

Witb Improved Flush (r^atered), 

ADVAKTXGE8 :— 

Simplicll;, CleanliDess, ESciencj, Cbenpneu. 
Forming in itself ft COMPLETE WATEB 
CLOSET BASIN »nd TKAP, it h» no comnlicated 
metal working parta to FOUL or get OUT OF 
O&DEB, lience its SIUFLICITY and CLEANLI- 
NESS are »pp«renl. Its EFFICIENCY is proved 
by the fsct that the DEMAND is cooUntulIr IN- 
CEEABINO ; ud while thousands are being (Old 
annoall;, whereier properly filed thev have giTen the 
most complete SATISFACTION. Price* are much 
lower thui those ol anjr other firit-clus Closet 
cUiming the same adrantages. 
~ ~ a Bide OaUet, a new Closet called the " ALLIANCE," 

al," can be sobititated. Made either complet* in one 
o piece* witJi Basin and Trap separate. In two pieces it can be 



THE "CEOWN" CLOSET. 



THE PERFECTION OF CLEANLHTESS, UIILITT, AKS 8IHPUCITT. 

THE "UNITAS," 

FRONT OUTLET CLOSET BASIN AND TRAP. 

Combining W. C, BASIN and TRAP with DBINAL, ha* the [oUowing special adTanlages:— 
It ii not enclosed with woodwork, henoe no tlth can 
Mcnmnlate or escape detection, eTeijthing aboat it 
being kept aweet and dean with lerj little attention. 

All joint* and connections are in night, and easy of 
access, and anj leakage or other detect can be at once 
detected and remedied. 

B; lifting the hinged seat the Basin can be used as ■ 
Uiinal without an; risk of welting the seat. 
Hade in tbree ways : — 

No. 1. With Raised Onuunentation, as sliown, 

WUte or Ilorj. 
No. 3. Plain— White, Ivory, or with Printed Pat- 
No. S. In Strong Fireclay — Spedallj adapted for 
Factories, Workhooses, Hospitals, Ajj- 
Inms, Schools, and all Pablic Buildings. 
Ererr Qoiet is tested before leaving the Works with a 



Ererr Qoiet is tested before leaving the Works with a 
two gailon SfphoD Cistern, connected to the buin with a 



which it an imparlant malter-ailh cloifltofthit kind; 
Uie whole of the Baun being thoroughlf washed, and 
sufficient water being left in it to receive soil. 



Sole Maker— TWY FORD, Hanley, Staffordshire. 




Ibr the awards gitan by the Itutitute Me Appendix, page 423. 

Non-Arsenical 

WALL PAPERS. 

To be obtained of all the principal Decorators and Contractors, 

and wholesale only of 

WOOLLAMS & CO., 

MANUFACTURING PAPERSTAINERS. 

Original Makers of Artistic Wall Papers, guaranteed free from arsenic, hand- 

made, of superior quality, including their 

New Patent Embossed Flocks, Dado Decorations, 

Raised Floclcs for Painting over, 

Embossed Imitation Leather Papers, and 

Real Embossed Leather. 




SPECIAL FACILITIES FOR PBiHTIKG ARCHITECTS' PRIVATE PATTERHS. 



Non-Arsenical Colors for Decorative Distemper Work. 

Agents for and Printers of 

Mr. J. ALDHAM HEATON'S 

PRIVATE DES IGNS IN WALL AND CE ILING PAPERS. 

Inoludina GOLD MEDAL, International Health Exhibition, 1884, and GOLD 
MEDAL, Society of Architects, 1886, for PAPER-HANGINGS and 

COLORS FREE FROM ARSENIC. 

All Decorators should see 

" TERGORINE," an artificial Leather, 

A New Material for Wall-hangings, Screens, and other purposes, embossed, 
painted, and lacquered, closely resembling leather in appearance, non-poison- 
ous, free from unpleasant odour, and washable, asezhibit^ at the International 
Inirentions Exhibition, 1885, Stand 1662— SILVEB MEDAL awarded. 



Sole Address : 110, HIGH STREET, 

Near Manchester Square, LONDON, W. 

Meure. WM, WOOLLAMS 8r CO. epeciaUy desire to caution the Trade 
against Pattern Books closely resenibUng their own in general appearance^ 
and invite attention to their ** Trade Mark " and Sole Address, as above. 



Ar tU awonb ^ntn iy Oa InttOtUt m Appm*iix,pagt 419. 

HALL'S PATENT 

PORCELAIN FIRE CLAY BATH, 

KOULSED AlTD OLAZES IN ONE PIECS. 

Ijeatth 07 InehM. Width SO Inohs*. Depth 83 Inohea. 

Prleoi 'vltb Fittings complete 

h 




This Bitb, being enamelled oa Uie ouiajde, requirea no wood cuiofi: cui be ettaily 
dMn«d outtide u well sa iuBide, which ia impoBafble with Baths cued in the ordi- 
nary wsf. Thia, from a aanitiiiy point of view, is ui important fact. It ia tbiu 
anibible and atrougly recommeDded for lue ia Hospitals, Infectioiu Wards, Work- 
honaes, Prlsooa, Schools, Asylums, Hotels, Publio Baths, Private Houses, Ac. 
There Is a great saTing of expense fn dispensiiig with the caaiog. 

JOmsr H^LXi <Sc oo., 

STOURBRIDGE. 

For lit mearda given bj/ fA« ZfutiivU ttt Appendix, pagu 420 mid 431. 

1^ flpnU <n»iatmnit ts % Boiil tamaimim In tbc Colmdl inli inltrt SriitUUsn, %Mm, KM. 

SB PBm KEDALS UD nBST-CLASS CKKTmCATZS fOB IXCILLZVCI. 

Prin Htdtl intf CtrilSotit* at Htrit of fA< Stnlttj Intlllolt of Snil BHttln. 
Autliorlttd by H. M, Boird tf Tna*; dM H. If. Sgnrnnunl af India. 

JEYES' 'PERFECT PURIFIER' 

THE BEST UD CHEAPEST DISINFECTANT, DEODORISER, CUMTtVE, AND CLEANSER. 

Uied by QaTenuMnt Bitabllihiuinti, tha Bo jil HonMhold, Coipontioii of London, Honltals, 
Sanitai; Aathoriliva, Uarketi, Bailwaji, uid Shipping Compaiiisi. Kon^omwlTa and Non> 



I. (Bn TBmiioi)Ui.iO 
Saponsdei Carinlic. being four timet «■ cffleadoai. Pnrenti Contagion by deittojiiu 
cuue. Initanth Bemorai Bkd SmelU. It ii an unfaliinR Dsitrojet of Iniects IM 
mln, and althoo^^ Poiaonona to Fuuitea, i> tuumloH to the father "'"■■'i 



Jerea' 'FerfMt Foiiller.* 
Bia BoBiaT RmiiiiOH. CB,. O.B., Local 
OoMnunnit Bouil— "Undoobitdlr tba Diiiit- 
(tetaoi ol ilu fDiora. Tha bs« In dh." 

Jarea' 'PerfMt Fnriller.' 
Da. BiasiMDO'i IainHiMT.-"Hai( tUcteioBM 
In (kin dlMaMi ud nlonlad wcFondi.'' 

J. B. FauKiis, tLD. 



all DUnracluM and AsUa^tUa." 
Jeyea' 'Ferfeot Pnrlfler.' 
Bia O. A. Cuinaa, U.D„ U.OM. ItabUn. 

— ~A moat powartul aanlUiy afigtit, whloh I 
■tnnflr neammBBd to ward off tha atMcka of 



JEYES' SANITARY COMPOUNDS eomiit also qf— 

Jeye^ Sanitary Fovder. | Sejetf Dlstnfsotaiit Boapa, 

Jeyea* Slieep Dip, For Honaehold, Toilet, Stable, and 

Jeyeo* D^ Bosp. I Veterinary oaea. 

IHE BEET AND CHEAPEST [ FREE FRO! POISON!! lOST EFFICACIOUS AID HEALTHFULIII 

Bold br 1^ Ohemlata, Draolata. Btorea, Ao. 

JETES' BAHIIABT COMFOirNDS 00., Limited, 

43, CANNON STREET, LONDON, E.C. 



Far i}u awardt givm ty Om ItuHtuts Me Apputiu!, page 420. 
GOLD MEDAL— HEALTH EXHIBITION. 



PU RE WATER SUPPL IES. 

"ABYSSINIAN" AND ARTESIAN 
TUBE WELLS . 

NOBTOITB hiani " ABTSSINTAH - uid ABTESIAM TUBE WBLLa wUoh win awifdH 
the Oold UidKl « iha HMldi BiUblUM. b**e twoi lor numj nua la iBaxarBl optrMlOB M 
the BnnoD Breverle* of Meun. AUiopp A Sana. Biai t Co.. Tnimtii. HubUT Jl HDitoB. Ind 
-- - - ■ 'irouffaOBl tbe Kingdom. The Tube Wdl SjitB— "--■'" "- — 
■worfci of A" — ■— "»—- — ' "—■■—• =1- 



Brownloir, Earl oT ^mont. Lord Varaoo. lATd BtaoTy. Lord Aibborlon. Lord Jmtlee Undlej. 
Hob, B. a. PelluHD, Hon, W. Oeisul. Bt. Hon. W. H. Smith. M.P., OorpoTaUon ot LoDdoo, Ao. 
The Engineer of the Boathampton Waiarwariia estUled Uiat two nia. Tnlw Walla, aftar 
belnc pnmped contlanoailr [or a ireek, nl«bt and da;, ihaweCl a calcolatad eapadtl ot jiald 
eqnal to an arera^ anpFtj of I.SOO,000 gallona In 14 honra. 

BOBI MOS BY STEAM IpO WEH. 

Geological Opiniona and Estimatea given on application to 

LE GRAND & SUTCLIFF, Hydraulic Engiiem, 

Contractoi^ to H.M. War Department, 

100, Bunhill Row, LONDON, E.G. 

For tit awardt givtn by th* Irtttitute «m Apptndix, pag* 43&. 

PATENT QUICK FILLING BIB i OTHER VALVES 

FOR HIGH AND LOW PRESSURE WATER, 
ApproTed b; tbe New River and otlier Watar Gompuiles, 

PATJBSniED US AUi TEa FOINOIPAIi POBXION OODSTTZtlSa. 



Awanietl a CertWoataof 

Uarit tor Bib Valvn for 

. Hot or Cold Water, by 

I the Sanitary Initilute ot 

Great Britain. 

SEE TESTIMONIALS. 



SOnCI.— TheM Patant Baaded Bnliliar Talraa do not r«<[Bln 

tha Seiawlng up Uks othar TilTai, tab** 

Theae Fatent Talrea are bUohkIt made, and oonalat of a t'i'^tng awingbw TdTe 

in a ohamber oovered with a aorewed cap, the ntuorewins of irbiob tulitetoa 

tho removal of the Inner valve, and the Inaertloa of a new Atent Beaded Bnober 

when nsoeaaaiTi a work of the greateit BinipUeIt7 and eaae. 

IMPORTANT ADVANTAGES. 

1. H. Trott'i Patent Valies are tbe most perfect, ilmple and effeetin Talrei now in aia. 

5. They are qnick fillinE. 

8. The inner ralre can be taken out bum the top, b; limplT remoring tbe top cap oalj. 
4. The beaded nibber ii limplj preased ogainit the flat metal Bevel aeating, there being no 
metal cutting edge wlucn deitre; the mbbera. 

6. Theae values only regmre a ilisht half torn for doalng, and DO NOT BEQCIBS TO 

BE SCBEWED UF LI^ OTHER TALTES. 
e. The seating being bevelled allowing aU grit aedlment in the ^pe« to pan, aa theia ia a 
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